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ISOLATION OF SUBTERRANEAN ZONpS 

Cross Rafdrence To Ralated Applications 

This applicab'on is a continuation-irvpart of U.S. patent application serial number 
5 09/969.922. attonf^y dodcet number 25791.69, filed on 10/3/2001, that was a 
Gtmtinuation-in-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the disdosures of are incorporated herein by reference. 

The present applteation is related to the foRowing: (1) U.S. patent applicatk>ri serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2> U.S. patent 
appiicatk»i serial no. 09/510.913, attonney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney dodcet no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent applicatton serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 ,941 . attorney docket no. 25791 ! 1 6.02. filed on 2/24/2000. 

* 

(8) UiS. patent applicatipn serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent appiicaUon serial no. 
PCT/USOO/18635, attomey dockC^l no. 25791^5.02. filed on 7/9/2000, (11) U.S. 

25 provistonal patent application serial no. 60/162,671 , attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154,047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proviskMial patent applicatkm serial 
no. 60/159,082, attomey docket no. 25791.34, fited ot 10/12/1999, (14) U.S. 
provistonal patent application serial no. 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provisional patent appUcatton serial no. 60/159,033, attomey « 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/21 2,359, attomey docket no. 25791 .38, filed on 6/1 9/2000, (17) U.S. provisional 
patent appltoatiori serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attomey 

1 



docket no. 25791.45. filed on 7/2B/2000, (19) U.S. provision^ patent application serial 
no. 60/221 ,645, attomay docket no. 25791 .46. fited on 7/28/2000, (20) U.S. provisional 
patent application serial no, 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent apptfcatkm serial no« 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket na 25791.52. filed on 1/3/2001; (25) U.S. provistohal patent application serial 

10 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S: provisional patent application serial no. 60/317.985, attorney 
docket na 25791.67, filed on 9/6/2001; (28) U.S, provisional patent appllcatton serial 
no. 60/3318.386, attorney docket no. 25^91.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial ho. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of v^ich are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploratton, and in partk:ular to isolating 
20 certain sut)lenanean zones to facilitate oil and gas exploration. 

During oil e)q;>lcratk)n. a wellbore typically traverses a number of zones within a 
subterranem formation. Sorne of these subterranean zones will produce oil and gas, 
while others will noL . Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fadlitate the exploration for and production of oil and gas. 
E3dsting methods for isolating subterranean production zones in order to facilitate the 
exploratkm for and . producb'on of oil arM gas are complex aruJ ex(^ 

The (TOsent Invention is directed to overcoming one or more of the limitations of the 
30 exi^ng proc^es for isdating subterranean zones during oil and gas expk>ration. 

Summary of the Invention 

According to one as|9ect of the present inv6ntk)n, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solkl tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
- materials through the perforated tubular memberSt .one or more temperature sensors 
5 operabiy coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tut)ular members, one or more pressure 
sensors operabiy coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular members 

10 for nrwnltoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operab^ coupled to the flow 
control vahres, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. , At least one of the solid tubular members and the perforated 

IS tubular members are fomned by a radial expansion process perfonned within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellt>ore is provided that 

20 includes positiontng one or more solid tubulers within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traven^ing the second subterranean zone» 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. fiuidicly coupling the perforated tubulars and the solid tubulars, 

25 preventing the p^sage of fluids from the first subterranean mne to the second 
subterranean zone within the wellbore external to the soGd tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitbred operating tenrtperatures, 

30 pressures, and flow rates* 

According to another aspect of the present Invention, a method of extracting nrtaterials 
from a producing subterranean zme in a weilbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the weHbore, positioning one or more perforated tubulars within the wetlbore, the 
. perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore, fluklicly 
coupling the solid tubulars with the casing, fluldidy coupling the perforated tubulars 
5 with the solid tubulars, fluldidy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subtenranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubular^, 
and controlling the flow of fiuidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present irivehtibn, a system for isolating a first 
subterranean zone finom a second subtenranean zone in a welibore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 

15 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the welibore, the perforated tubulars traversing the second 
subterranean zone, noeans for radially expanding at least one of the solM tubulars and 
perflated tubulans within the wellbqre, means for fluldidy coupling the perforated 
tubulars and the solid tubulars, means for prsventing tiie passage of fluids from the first 

20 subtenBnean ^ne to the second subterranean zone within the welibore exteriial to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
tempefBtures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for corrtrolling the flow of fiuidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 . 

According to another aspect of the present invention, a system for extracting materials 
• from a produdng subterranean zone in a welibore, at least a portion of the welibore 
induding a casing, Is provided that includes means for positionir^ one or more solid 
tubulars within the vyent>ore, means for positioning one or rnore perforated tubulars 
30 wfthlh the welibore. the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulairs and the perforated 
tubulars within the welibore, means for fiuidlcly coupling the sdid tubulars with the 
casing, means for fluldidy coupling the perforated tubulars with the soHd tubulars, 
means for fluldidy isolating the produdng siditerranean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubutars with the producing subterranean zone, means for rTK)nitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluldic materials through the perforated 
5 fajbulars as a function of the rnonitorad operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular memt>er8. each 
10 solid tubular member including one or more extemal seals, one or mora perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 

» 

the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
1 5 least one of the solid tubular members and the perforated tul)ular members are formed 
by a radial expansion process p^onned within the wellbore, and the solid tubular 
liners are fbnned by a radial expansion process performed vrithin the wellbore. 

According to another aspect of the present invention, a method of i$olating a first 
20 subterrariean zone from, a second subterranean zone in a wellbore is provided that 
iricludes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing ttie first subterranean rone, positioning one or more perforated tubulars 
each including one or rnore radial passages within the wellbore, tiie perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubujars wKhin the wellbore, fluicDdy coupling the perforated 
tubulars and the primary spBd tubiriars, preventing the passage of fluids from the first 
subterranean zone to the second sid^terranean zone within the weDbore. extemal to the 
primary soTid tubutars and perforated tutnilars, positionirig one or nrxxe soDd tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expandBng and plastically defonnlng the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluklicty seat at least some of the radial passages of 
the perfcratsd tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or more solid tubulars 
within the welibore, positioning one or more perforated tubulars each including one or 
5 rnore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterrariean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidldy 
isolating the producing subtenBnean zone from at least one other subtenranean zone 
10 wimin the wellbore, fluididy coupling at least one of the perforated tubulars with Ihe 
producing subterranean zone, positioning one or more solid tubular liners within the 
Interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the Mmor of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone .from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the welibore. tlie solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 

20 perforated tubulars each induding one or mors radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the soBd tubulars, means for 
preventing the passage of fluids from the ifirst subtmanean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radialty expanding and 
plastically deforming the sofid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weDbore, a! least a portion of the wellbore 
induding a casing, provided that indudes means for positioning one or nvxe solid 
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tubulars within the wellbore, means for positioning one or nrK>re perforated tubulars 
each including one or more radial passages withjn the welltx>re, the perforated tubulars 
traversing the producing subterranean zone, nmans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbdre, means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

f 

tubulars with the soHd tubulars. means for fluidicly isolating the produdng subterranean 
zone from at least one other subterranean zone within the welit)ore, means for fluidicly 
coupling at least one of the perforated tubulars virith the producing subterranean zone, 
nneans for positioning one or nnore solid tubular liners within the interior of one or more 
10 of the perforated tubulars, and means for radially expanding and plasticalty deforming 
the solid tubular liners within the intertor of one or more of the perforated tubulars to 
fluidiciy seal at least some of the radial passages of the perforated tubulars. 

According to arK)ther aspect of the present invention, an apparatus is pn^vided that 
15 includes a zonal isolation assembly including; one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing rraterlal coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assemt>ly. 

■ 

According to arxsther aspect of the present invention, a method of Isolating, a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or nK>re ^oHd tubulars within the wellbore, the solid tubulars 

25 ' traversing the fvst subterranean zone, posWoning one or nrK>re perforated tububrs 
each inchxfing one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially, expanding at least one of the solid 
tubulars and perforated tubulars within the weiltKm, fluidicly coupling the perforated 
tubulars and the primary sofid tubulars, preventing the passage of fluicte from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary soRd tutHilars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perfoialed tubulars. 
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According to another aspect of the present inventfon, a method of extracting materials 
from a producing subterranean zone in a weliborB. at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubulars 
wWiln the welibore, positioning one or more perforated tubulars each Induding one or 
more radial passages wittiin the weUbofe, the perforated tubulars traversing the 
producing subterranean zone, radially expaiKiing at least one of the solid tubuiars and 
the perforated tubuiars within tlie welibore, fiuidlcly coupling the solid tubulars witti the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fiuidlcly 
isolating tiie produdrig subterranean zone from at least one other subtenranean zone 
within the welibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material Into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenBnean zone from a second subterranean zone in a vyellbora is provided that 
indudes means for pdsitidning one or more solid tubulars within the weilbore, the solid 
tubuiars traversing the first subtenanean zone, means for positioning one or more 
perforated tubutars each Induding one or more radial passages vvithin the welibore. the 
perforated tubulars traversing the seoond subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupling the perforated tubulars and the solid Uibulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for sealing <rff an annular naglon within at least one of the 
perforated tubulars, and means for injecting a hardenable fluldlc sealing material Into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 
radial passages of the perforated tubulars. 

According to another a^)ect of the present Invention, a system for extracting materials 
from a produdng subtenanean zone in a welibore. at least a portion of the welibore 
including a casir^. is provided that ir^dudes means for positioning one or more solid 
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tubulars within the wellbore. means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fiuididy 
5 coupling the solid tubulars with the casing, means for fiuididy coupling the perforated 
tubulars with the soHd tubulars, means for fiuididy Isoiathig the producing subtenanean 
zone from at least one c^r subterranean zone within the vvellboret means for fiuididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
mean^ for sealing off an annular region within at least one of the perforated tubulars. 
10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regtons of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present inventiort, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnnatlon including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coufM to the zonal 
isolation assembly.* At least one of the solid tubular members and the perforated 
20 tubular memt)ers are formed by a radial expansion process performed within the 
weDbpre, and at least one of the perforated tubular nnemt>ers are radiaHy Expanded into 
intimate contact with the subterranean fonnation. 

According to another aspect of the present Invention, a method of isolating , a first 
25 subterranean zor)e from a seicond subt^ianean zone in a wellbore is provided that 
Includes positionihg one or more solid tubulars within the wellbore, the soTid tubulars 
traversing the first subtenranean zone, positiohing one or more peribrated tubulars 
within the welltxire each induding one or more radial passages, the perforated tubulars 
traverring the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the second subtenranean zone, 
fiuididy coupling the pirated tubulars and the soDd tubulars, and preventing the 
passage of fluids from the first subtenanean zone to the second subtenranean zone 
. withm the wellbore external to the solid tubulars and perfo^ 

9 
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According to another aspect of the present invention, a method of extracting materials 
from a producir^ subterranean zone In a wel|bore, at least a portion of the welll)ore 
including a casing, Is provided that includes positioning one or more solid tubulars 
within the wellbore. positioning one or wate perforated tubutairs within tto weltbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars* fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

m 

AoccKding to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a siecond subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wittiin the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone, mearis for fluididy coupling the perforated 
tubiters and the solid tubulars, and mearte fior preventing the passage of fluids from the 
first subterranean zone to the second subtenranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, b provided that Indudes means for positioning one or more soW 
tubulars within the wellt)ore, means for positioning one or more perforated tubulars 
within the wellborn each induding one or more radial openings, the perforated tubulars 
traversing ttie produdr^ subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, mems for radially 

10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing stddtenianean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy .coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subtenranean zone. from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. • 

Aocording to another aspect of the present in>«ntion, an apparatus Is provided that 
includes a zonal isolation assembly positioned wHhin a wellbore that traverses a 

10. subterranean formation and includes a perforated weilbore casing. Including: one or 
more solid tubular members, each solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mmibers and the perforated tubular members are formed by a radial expansbn 

15 process performed wittiin the wellbore, and at least one of the perforated tubular 
nnembers are radially expanded, into intimate oorrtad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, posittoning. one or more perforated tutniiars 
within the wellbore each induding one or mors radial passages, the perforated tubular^ 
25 traversing the second subtenwean zone, radially expanding at least one of the prirnary 
solid hibulars and perforated tubulars within the welibore. radially expanding at least 
one of the perforated tubulars into intimate contact vytth the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubularB, and preventing ttye passage of 
fluids from the first subten^nean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

Aocording to another aspect of the present Invention, a method of extracting materials 
from a produdng subte^anean zone in a wellbore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subten^nean 
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zone, is provided that includes positioning one or more solid tubulars within the 
. wellbore. positioning one or more perforated tubulars within the welli)ore each including 
one or more radial passages, the perforated tubulars traversing the producmg 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars VMthfn the weDbore, radially expanding at least one of the perforated 
tubulare into Intimate contact with the perforated casing, fluMiciy coupfing the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the producing subterranean zone from at least one other 
subterranean z<me within the wellbore* and ftuldidy coupling at least one of the 
10 perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore that includes a 
perforated casing that traverses the second subtenranean zone, is provided that 

15 Includes means for posifioning one or more solid tubulars within the weflbore, the solid 
tubulars traversing the first subterranean zdne. means for positioning one or more 
perforated tubulars within ttie welibore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, nr>eans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

20 means for radially expanding at least one ct the perforated tubulars into' intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and nneans^fbr preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the welibore external to the 
soGd iiAulars and perforated tubulars. 

25 

♦ ■ 

According to another aspect of the present invention, a system for extracting materials 
- from a produdng subterranean zone In a welibore. at least a pc»rtion of the welibore 
induding a casing and a perforated casing that traverses the producing subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 welibore. means for preitioning one or more perforated tubulars within the welibore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radiaBy expar>ding at least one ctf the solid 
tubulars and the perforated tubulars within thie welibore, mrans for radially expanding 
at least one of the perforated tubulars into Intimate contact with the perforated casing. 



means for f luidiciy coupling the solid tubulars with the casing, means for fluididy 
ooupHng the perforated tubulars with the solid tutujlars, means for fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subtenranean zone. 

According to another aspect of the present invention^ an Apparatus is provided that 
indudes a zonal isolation assembly including: one or more solid tubular merT4>ers. each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or nfK>re perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or mora of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforate tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radiiai expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean a^e, positioning one or more perforated tubulars 
each induding one or more radial pi^sages within the wellbore. the perforated tubulars 
bBversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or mora of the perforated tubulars, and radially 
expanding and plasticaily defomning the perforated tubular ilners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of esjiracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubutdrs 

13 
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within the wellbore, positioning one or more perforated tutuiiars each including one or 
more radial passages within the wellbore, the perforated tutiulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
5 casing, fluidicly coupHng the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subtenianean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subten^anean zone in a wellbore is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for poeitiming one or more 
. perforated tubulars each induding one ormore radial passages within the wellbore, the 
perfcrated tubular^ traversing the second subtenanean zone, means for radially 
sanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
sublenanean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially exparuJlng 

25 ' and plasticdily deforming the perforated tubidar finers within the Interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wetlbore, at least a portion of the wellbore 
30 tnciuding a casing, is providmi that includes means for positioning one or more solid 
tubulars within the wellbore, means for posittonvig one or more perflated tubulars 
each induding one or more radial passages within the weHbore, tte perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sdid tubulars and the perforated tubulars wittiln the wellbore, means for fluidicly 

14 



ooupiing the sofid tubulars with the casing, nieans for fluididy coupling the perforated 
tubulars with the solid tubulars, means for flyidicty isolating the producing subten^nean 
zone from at least one other sut>tenBnean zone within the welltipre, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defomung the perforated tubular liners within the interior of one or more, of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy couplirtg the perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubidar members and the perforated tubular meml>er5 are formed by a radial 
expansion process perfdnned within the wellbore. 

According to anottter aspect of the present Invention, a method of isolating a first 
20 subtenanean zone from e second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversir^ the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traverslpg the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidic^ coiqiling tte peifbrated tubulars arxi the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to arather aspect <tf the present bivention, a method of exbBcting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a cadng, is provided that indudes positioning one or more solid 
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tubulars within the weilbore, positioning two or more perforated tubuiars each Including 
one or more radial passages wtthin the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubuiars within the wellbore, fluidicly coupling the solid tubulars with the 
5 casing. flMldlcly coupling the .perforated tubuiars with the sdid tubulars. fluidicly 
isolating the producing subten^anean zone from at least one other subtenanean zone 
within the wdft>ora. flutdidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not bean depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubuiars within the wellbore, the solid tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubular^ and 
perforated tubulars within the wellbore, nneians for fluidicly coupling the perforated 

20 tubuiars and the solid tubuiars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubuiars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from on^ of the producing zones that has 

25 not been depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a. system for extracting materials 
from a plurality of producing subterranean zones in a wellbore. at least a portion of the 
wellbore inditing a ciasing, is provided that indudes means for posttioning one or 
30 more soInJ tububrs within the welibore, means for positioning one or fmore perforated 
tubulars each induding one or wore radial passages within the wellbore. the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubuiars within the wellbore. nrieans 
for fluidicly coupling the solid tubulars with the casing, means for fluididy couplir>g the 
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perforated tubulars with the solid tubulars, means for fluldidy Isolating the producing 
subteiranean zor>e from at least one other subterranean zone within the wellbore. 
means for fluidicly coupling at least one of the perforated tubulars with tte producing 
subtenranean zone, means for positioning one or more perforated tubular Bners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

■ ■ ' 

Aooording to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothemfial 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean forrnation indudirig: one or more solid tubular members, each solid 
tubular member indijdinjg one or more external seals, one or more perforated tubular 
mernbers each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nDore of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed wRhIn the weflbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zohe including a source of geothermal 
energy In a wellbore Is provided that includes positioning one or nrxm solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tutMjIars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subterrmean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or moiB perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothermal energy from a subterranean geothennal zone in a welll>ore, at least a 
portion of the weDtyore including a casing, is provided that Includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 
each including one or more radial passages within the vi«lll)ore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
soBd tubulars and the perforated tubulars within the wellbore. fluidicly coupling the sql(d 
tubulars with the casing, fluidicly couplirig the perforated tubulars with the solid 
tubulars, fluidicly isolating the sidit^rranean geothermal zone from at least one other 
subterranean zone within the wellbore, and fluidicly couf^ing at least one of the 
perforated tubulars vrith the subterranean geothenmal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second geothermal subten-anean zone In a wellbore is 
provided that indudM means for positioning one or nK>re solid tutwlars within the 
wellbore, the solid lubuters traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothennal 
subterrar^an zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbon^. means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of flukJs from the 
frsl subterranean zone to the second geothermal subtenanean zorie within the 
wellbors exiemal to the primary solid tubulars and perforated tubulars. 

Aocordng to another aspect of the present Invention, a system for extracting 
geothermal energy from a subtenanean geothermal zone In a wellbore, at least a 
portfon of the wellbore Indudii^ a casing, is provided that Includes means for 
positioning one or more solid tubulars within the wellbore; means for positioning one or 
more perforated tubulars each including one or more radial passages within the 
wllbore, the perforated tubuiars traversing the suiptenanean geothemnal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubuiars 
within the wellbore. means for fluidicly coupling the sdid tubulars wrtti the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars. means for 

* - ■ 

fluidldy Isolating the subterranean geothermal zone from at least one other 
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subteiranean zone within the wellbore, and means for fluldlcty coupling at least one of 
the perforated tubulars with the sutrterranean geothermal zone. 

According to another aspect of the present invention, an apparatus ist provided that 
5 includes a zonal isolation assen)t>ly Including: one or mors solid tutMilar memt>ers, each 
solid tubular member including one or more external seab, one or more perforated 
tubular members each including one cm* more radial passages coupled to the solid 
tubular ntembers, and a shOe coupled to the zonal isolation assembly* At least one of 
the solid tubular members and the perforated tubular n^embers are fomied by a radial 
10 - expansion process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular members era cleaned by further radial expansion of the 
perforated tubular numbers within the wellbore. 

According , to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioriing one or more solid tubulars within the wellbdre, the solid tubulars 
traversing the firet subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars* within the wellbore, fluididy coupling the 
perforated tubulars and. the solid tubulars, preventing the passage of fluids fmm the 
first subterranean zone to the second subterranean zone within the wellbore exlen^al to 
the solid tubulars and perforated tubulars. and cleaning materials firom the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tutndars within the welit>ore. 

According to another aspect of the present ihventidn, a method of exacting materials 
from a producing subterranean zone in a wellbore, at least a portion of the w^bore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the weUt>orB, positioning one or more prorated tubulars within the wellbore 
each inciudb)g one or nrK)re radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubidars within the wellbore, fluididy coupling the solid tubulars wdth the 

casing^ fluidiciy coupling the perforated tubulars with the solid tubulars. fluidicty 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tiibidars with the 
producing subterranean zone, monitoring the operating temperatiHnes, pressures, and 
flow rates within one or more of the perflated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars wKhln the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zond, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubujars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluididy coupling the perforated tubutars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subten^anean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning ntaterials from the radial passages of at least one of 
the pirated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

w 
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According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a weliborio. at least a portion of the wellbore 
induding a casing, is provided that indudes^ means for positioning one or mors solid 

25 . tubulars within the wellbore,. means for positioning one or more perforated tubulars 
within the wellbore each including, one or mora radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the soHd tubulars and the perforated tubulars within me wellbore, means for fluididy 
coupling the solid tubulans with the casing, means for fluididy coupling ttie perforated 

30 tubulars with the solid tubulars. means for fluididy Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for ftuididy 
coupling at least one of the perforated tid>ulars with the produdng subterranean mne, 
and means for deaning materials from the radial passages of at i€«st one of the 

20 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subtenranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the plaoennent of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b IS a cross secttonal illustration of the system of Fig. 2a during the injecHon of a 
fluidic mat^alinto the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the exparulable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative emt)odiment of a method for 
manufacturing the exparvlable tubular member of Fig. 3. 

25 Fig, 5a is a cross sectional illustration of an illustative embodiment of the uptetting of 
the ends of a tubularnoember. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding arKi plastically defbntiing the ends of the expandable tubular 
30 member. 

• « 

Fig. Sc is a cross sectional illustration of the expandabte tubuter member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. Sd i$ a cross sectional itlustration of the expandable tubular member of Fig. 5c 
after coupling sealing niembers to the exteriOT surface of the intemnedlate unexpended 
portion of the expandable tubular nf>ember. 

5 Rg. 6 is a cross-sectional IDustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. B is a fragmentary cross sectional illustration of an alternative embodiment of the 
systMTi for teolating subtenanean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectiona| illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. .1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustratton of an emtxxJiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing materiat. 

Fig. 11 Is a fragmeritary cross sectional illustratton of an wnbodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenranean zones of Fig. 1 with a surrounding perforated wellbore cs^ing. 

30 Fig. . 13 is a fragmentary cross sectional illustration of an emtXKliment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another prorated tubular nrtember. 
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Rg. 14 {s a fragmentary cross sectional illustration of an alternative embodirti^nt of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

Fig. 15 Is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n which the system is used to extract 
geothermal energy from a subtenranean geothermal zone. 

Detailed Descrtptton of the lllustrathre Embodimento 

An apparatus and method for isolating one or more subteranean zones from one or 
more other subtenranean zones is provided. The apparatus and method permits a 
producing zone to be Isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventional, well knovwi, production completion 
equipment and methods using a series of packers, solid tubing, perforated tubing, and 
slidir^ sleeves; which will be inserted into the disclosed apparatus to pemilt the 
commingling and/or isolation of the subtenranean zones from each other. 

Refening to Fig. 1, a wellbore 105 Including a casing 110 are positioned In a 
subtenanean fonnation 115, The subtenranean formation 115 Includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fbnmation 115, the wellbore 
105 may be extended in a weH known manner to traverse the various, productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
125. 

In a prefenned embodiment, in order to fluididy Isolate the water zone 120 from the 
targeted oil sand zorie 125, an apparatus 130 is provWed that includes one or more 
sectnns of solid casing 135. orie or more external seals 140, one or mora sectfons of 
perforated casing 145. one or more intermediate secticms of solU casing 150, and a 
solU shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 1 35 to the other end of the solid casing 1 35. The solid 
casing 1 35 may comprise any number of conventional commerclaify available sections 
of solid tubular casing such as, for exampte, otKield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solkl casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the sdid casing 135 Is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 1 35 
may comprise a plurality of such solid cashg 135. 

15 The solid casing 135 is preferaUy coupled to one more of the perforated casings 145, 
The solid casing 135 may be coupled to the perforated casing 145 using any numbef- of 
conventional commercially available processes such^as, for exanHJie, welding, or 
slotted and expandable connectors. In a prefenred embodimerit, the solid casing 135 is 
coupled to the perforated casing 145 by expandable sdM connectors. 

20 

In a Inferred embodiment the caslrig 135 Includes one rrxxe valve members 160 for 
controllir^ the flow of fluids and other materials within the interior region of the casing 
135. In an altemative embodiment, during the production nrKxle of operation, an 
internal tubular string with various arrangements of packers, perforated tublng». sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for comningiing ami isolating subterranean zones from each other white providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed into the weUbore 105 
30 by expanding the casir^ 1 35 In the radiai direction into intimate contact with the interior 
waits of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the pKsage of fluids and other materials within the annular 
fBgion 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise ariy nun:d)er of conventionat commercially available . sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
or epoxy. In a preferred embodiment, the eeals 140 comprise Stretalok epoxy material 
available torn Halliburton Energy Services. The perforated casing 145 pennits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oO and gas may be produced from 
a producing subterranean zone within a subtenranean fomiation. The perforated 
casing 145 may comprise any number of conventional oommerciatty available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy prefened embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in /^rdeen, 
Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid ca»ng 1 35 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted 'or solid expandable connectors. In a preferred embodirhent, the perforated 
casing t45 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment the perfbrated casing 145 is coupled to the intermediate solid casing 150 
by expand^ soOd connectors. 

• * 

The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any nuntber of 
conventional oommerdalV available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred emt>odiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 

25 



In an alternative emtxxJinnent, the shoe 155 is ooupled directly to ttie last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
weiltx}re 105 t>y expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction i&ing any number of conventional commercially available 
processes. 

10- 

The intemiediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 nnay comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodbfnent. the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sectiorts of the 
perforated casing 145. The intemiedlato solid casing 150 may be coupled to the 

20 perforated casing 145 using any number of conventional commerdaiiy available 
processes such as. for example, welding, or solid or slotted expandable connectors, in 
a preferred enftodiment the intemiediate solid casing 150 is coupled to the perforated 
casing 145 by expandaUe solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intemiediate solid casing 150. 

25 . 

In a preferred endxxjlment. the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intemnediate casing 150. in an altematlvB embodiment, as will be 
recognized by persons having ordinary skill in the art arKl the benem of the piBsent 
30 disdosure, during the production mode of operation, an internal tubular string with 
varicHis arrangemente of packers, perforated tubing, sliding sleeves, and valv^ may be 
employed within the apparatus te provkle various options for commingling and isolating 
subtenanew) zones from each other v^ite providing a fluid path to the surface. . 
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In a particularly preferred emtxxiiment, the intermediate Casing 150 is placed into ttie 
welltxxre 105 by expanding the Intennnediat^ casing 150 in the radial direction into 
intimate contact with the Interior waits of the welltxm 105. The intermediate casing 
150 may be exparxiad in the radial direction using any number of conventional 

» 

5 commercially available methods. 

In an altemath^ enibodiment, one or more of the ir)termediate solid casings 150 may 
be omittad. In an altemative preferred embodiment, one or more of the perforated 
casings 145 are (vovided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of oonventibnal commercially avaUatlie shoes suitable 
for use in a wellboiB such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred «fnbodiment» the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefeired embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity pnxiuction and exploration tools. 

20 In a particularty prefened enibociiment, the ^^paratus 130 includes a pluralify of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or mora valve members 
160. n perforated casings 145, n-1 intenmediate solid casings 150. each with one or 

25 more vah^ members 170, and a shoe 155. . 

During operation of the apparatus 130, and gas may be controliably produced from 
the targeted oil sand zone 125 using the perforated casings 145« The oil m6 gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemoediate solid casings 1 50 with valve members 1 70 permits teolated sections of the > 
. zone 125 to be selectivety Isolated for producHon. The seals 140 permit the zone 125 
to be fluididy isolated from the zone 120. The seals 140 further penmits isolated 
sections of the zone 125 to. be fluididy isolated from each other, in Mis manner, the 



apparatus 130 permits ynwanted and/or non-productive subterranean zones to be 
fhiididy isolated. 

In an alternative embodlnient, as will be recognized by persons having ordinary skill In 
5 the art and also having the benefit of the present disclosure, during the productioh 
mode of operation, an internal tubular string with varkxis arrangements of packers, 
perforated tubing, slkllr^ sleeves, and valves may be employed wKhIn the apparatus to 
provide various optbns for commingling and isolating subterranean zones from each 
other while providing a fluki path to the surface. 

10 

In soveial alternative embodiments, the solid casing 135. the perforated casings 145. 
the Intermediate sections of sbHd casing ISO, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the weiibore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the CDllovving: (1) U.S.. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U:S. patent application serial no. 09/510,913. 
attorney docket no. 25791 .7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/602.350, attorney docket no. 25791.6.02, filed on 2/10/200), (4) U.S. patent 
applicatkm serial no. 09/440,338, attomey docket no. 25791 .9.02. filed on 11/15/1999, 

20 (5) U.S. patent applteatton serial no. 09/523,460. attorney docket no. 25791 .1 1 .02. filed 
on 3/10/2000. (6) U.S. patent application serial no. 09/512.695. attomey docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applkatkm serial no. 09/511.941, 
attomey docket no. 25791.16.02. filed on 2^2000. (6) U.S. patent application serial 
no. 09/588.946. attomey docket no. 25791 ;1 7.02. filed on 6/7/2000. (9) U.S. patent 

25 appilcatkm serial no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent apfdteatkm serial no. PCTAJSOO/18635. attom^ docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket no. 25701.27. filed on 11/1/1999. (12) U.S. provistonal 
patent application serial no. 60/154.047. attomey docket no. 25791.29, filed on 

30 9/16/1999. (13) U.S. provisional patent application serial no. 60/159.0S2. attomey 
docket na 25791.34. filed on 10/12/1999. (14) U.S. provitiorral patent appBcation serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provistonal patent applicatton serial nd. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1099. (16) U.S. provistonal patent applicatton serial no. 60/212.3ra. attomey 

26 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent apptication serial 
no. 60/165,228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
proviskuial patent applteation serial no. 60/221,443, attorney docket no. 25791 .45. filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221.645, attwney 
5 docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provisional patent appHcatkm serial 
no. 60/233,638. attorney docket no. 2579i1.47, filed on 9/18/2000. (21) U.S. provistonal 
patent applnation serial no. 60/237.334. attorney docket no. 25791,48, fUed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270.007* attorney 
docket no. 25791.50. filed on 2/2d/2b01; (23) U.S. provisional patent application serial 

10 no. 60/262,434. attorney docket no. 25791 .51 , filed on 1/17/2001 ; (24) U.S. provistonal 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provletonal patent application serai no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional. 

15 patent application serial no. 60/317,985, attorney docket no. 25791.67,. filed on 
9/6/2001; (28) U.S. provisional patent application serial na 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utiOty patent applicatton serial no. 
09/^9,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of v^lch 
are incorporated herein by reference. In an exemplary mnbodiment, the radial 

20 clearances tietween ttie radially expanded solid casings 135, perforated casings 145, 
intermediate sections of solid casing 150, and/or ttie solid shoe 155 and ttie welit>ore 
105 are ellmlrated thereby eliminating ttte annulus between the solid casings, the 
perforated casings 145, the intermediate secttons of solid casing 150. and/or ttte solid 
shoe 155 and the wellbore 1 05. In this manner, ttie cptiorial need for filling the annulus 

25 witti a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d. an illustrattve embodiment of a system 200 for isolating 
subttfnanean fonmattons includes a ttjbular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 tttat defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary efTtt)odlment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intemiediate portion 206c. another pre-expanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intemnediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intenhediate 
portion 208c. An end 208a of a shoe 208 is coupled to the pre-expanded end 208a of 
10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is cx)upled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventionsd threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intemoedlate portion 214c, another pre^panded end 

20 21 4d, and a sealing member 21 4e coupled to the exterior surfeK^e of the unexpended 
rntennedlate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable ti^ar member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular nnember 216 that defines a passage 216b is coupled 
to the other pre-expanded end 21 4d of the second expandable tubular member 214 by 
a conventional threaded oonnedion. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotled tubular member 216 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular nnember 218. The third expandable tutHJiar member 
220 further includes an unexpended intenmedjate portion 220c. another pre-expanded 
end 220d. and a sealing mennber 220e coupled to the ^ exterior surface of the 



unexpended intermediata portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends* 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment the inside and outside diameters of the pre-expanded 
10 ends, 206a. 206d, 214a, 21 4d, 220a arxl 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 216, are 
substantially equal. In several exempjary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214. and 220, respecUvety, 
further include anchoring elements for engaging the wellbdre casing 104. in several 
15 exemplary embodiments, the slotted tubular members, 210. 212. 216, arKl 218, are 
conventional slotted tubular members haying threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support, in several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fomialion. 

In an exemplary err^odiment, as Illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fonmatlon 226 that includes a 
water zone 228a and a targeted oil sarid zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported In a conventiortal 
manner using, for example, a sDp joint, or equivalent device in order to permit upward 
ntovement of the tubular support member and tubular expansbn cone 204 relative to 
me or more of the expandable tulMilar members. 206, 214, and 220, and tubular 

30 members, 210. 21?, 216, and 218. 

In an exempli embodiment, as illistrated in Fig. 2b, a fluidic material 228 is then 
injected into the system 200. through the passages, 2Q2a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectWely. 



In an exemplary embodiment, as Illustrated In Fig. 2c, the continued injection of the 
flutdic material 22B through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively* pressurizes the 
5 passage 18b of the shoe 18; below the tubular expansion cone thereby radially 
expanding and plastically defbrrrring the expandable tubular nnember 208 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
Intennediate non pre-expanded portion 206c of the expandable tubular member 208 is 
radially expamled and plastically defomied off of the tapered external surfece 204b of 

10 the tubular expansion cone 204. As a rasultp the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of Hie expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104, In an exemplary embodiment, the radially expanded 
intemiediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defomied and radially expanded off of the tapered 
external surfeoe 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
membiM^ 202. As a result, the second and third expandable tubular members. 214 and 
220,. are radially expanded and plasttcaily deformed off of the tapered external surface 
204b of the tubular e)q>anslon cone 204. In parUcular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the seallrig member 21 4e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded ihtemiedidte. 
portion 214c of the second expandaUe tubular member 214 is thereby coupled to the 
weUbore 224. In an exemplary embodiment, the radially expanded Intermediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weBbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then dteplace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204.. In 
particular, ttte intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expended intehmediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 also ther^y andiored to the wellbore 224. As a result, the water K>ne 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular su|:q[)prt member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre*expanded 
portions, 206c, 214c, and 220c. of the expandable tubular members. 206, 214, and 
220. raspecth^, are radially expanded and plastically defomned by the upward 

20 displacerhent of the tubular expansion cone 204. As a result the sealing members. 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular members. 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, =210. 
212, 216. and 218, do not heve to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220, and the slotted tubular members. 210, 212, 216, and 

30 21 B, after the radial expansion process, are substantially equal, in this rhanner, 
additional oonventtonal tools and other conventional equipment may be easily 
posMoned within, and nnoved through, the expandable and slotted tubular members. In 
several alternative embodiments, the convenfional tools and equipment Include 
conventional valvtng and other obnventional flow control devices for controlling the flow 



of fluidjc materials within and isetween the expandat>le tubular members. 206, 214, and 
220. and the slotted tubular members..210, 212, 216, and 218. 

Furthemiore, In the system 200, the slotted tubular membere 210, 212, 216, and 218 
are InterleavBd among the «(pendable tubular members, 206, 214, and 220. As a 
result, because only the intemiediate non pre4)(panded portfons. 206c, 214c and 
220c of the expandable tubular liiembers. 206, 214, and 220, respecthfely. are ladiaUy 
expanded and plastteally defcim^, the slotted tubular rnembers, 210. 212. 216. and 
218 can be conventional slotted tubular members thereby significantly reducing the 
cost and complexity of the system 10. Moreover, because only the intermediate non 
pretended portions, 208c. 214c and 220c, of the expandable tubular members. 
208. 214, and 220, respectively, aie radially expanded and piasticaHy defomied, the 
number and length of Hie interteaved slotted tubular members, 210. 212. 216, and 219 
can be much greater than the number and length of the expandable tubular membeie. 
In an exemplary embodiment, the total length of the intermediate non pre^xpanded 
portions. 206c 214c and 220c of the expandable tubular members, 206, 214. and 
220. is approximately 200 feet, and the total length of the slotted tubular members. 
210. 212, 216, and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
to the w^llbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. " 

Furthenmore, the sealing rnembers 206e, 214e, and 220e, of the expandable tubular 
members, 206. 214, and 220. respectively, are used to couple the expandable tubular 
members and the slotted tubular members. 210. 212, 216, and 218 to the wallbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wepbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular rnembers and slotted tubular members during the 
placement of the system 200 within the weilbore. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 2l4a, 21 4d, 220a, 
and 220d, of the expandable tubular members. 206, 214, and 220, respectively, and 
the slotted tubular members. 210. 212. 216, and 218, have outside diameters and waH 
thicknesses of 8.375 inches and 0/350 inches, respectively: prior to the rBdial 
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expansion, the intemiediate hon pre-expanded portions, 206c, 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diametm of the 
5 intOTnediate portions. 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are eqwl to 7.675 inches; and the wellbore 224 has an inside diameter 
of B.755 inches. 

In an exemplary end>odiment, the pre-expanded ends, 206a, 206d« 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 2t)6, 214^ and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intenmediate non pre-expanded portions, 206c, 214c. and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intmnediate .portions, 206c, 214c and 220c of the expandable tubular memtmrs, 206, 
214, end 220, are equal to 4.000. inches; and the wellbore 224 has an inside diameter 
of 4.892 Inches. 

20 

In an exemplary embodiment, the system 200 is used to iriject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 R^Terrtng now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection dOOba, a first 
tapered portion SOOc, an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an ihtermediate sealing member 300g that ts 
coupled to the exterior surf^ace of the intemiediate portion 300d. 

In an exemplary embodinrtent, the tubular member 300 has a substantially annular 
cross section. The tubular mdfnber 300 may be fatiricated from any numt)er of 
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conventional commercially available materials such as. for example^ Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or LB3,. J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross secb'on. Furtfiemnore, in an exemplary embodlrifient. the 
interior region 3Q0a of the tubular member includes a first inside diameter Di, an 
Intermediate inside diameter D,nt, and a second inside diameter Dg. In an exemplary 
embodiment, the first and second Inside diameters, Di and D^, are substantially equal. 
10 In an exenoplary embodiment, the first and second inside diameters. Di and D2, are 
greater than the intermediate inside diameter Dint. 

The first end 300b of the tubular member 300 Is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the secprid end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular member 300 Indude wall thicknesses, t, and tz, respectively. In an 

20 exemplary embodiment, the outside diameter of the intenmediate portion 300d of the 
ttnxfar member 300 ranges from about 75% to 98% of the outsWe diameters of the first 
and second ends. 300a and 300f. The intenmediate portion 300d of the tubular 
member 300 includes a wall thickness tMT. 

25 In an exemplary embodiment, the waU thicknesses t, and t2 are substantially equal in 
order to provide substantially equal buret strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary, embodiment, the wait 
tNcknesses, tt and ta. are both greater than the wall thfckness \m In order to optimally 
match me burst strength of the first, and second en(te, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the firet and second tapered portions, 300c and 300e, 
are Inclined at an angle, a, relathre to the tongitudinal direction ranging from about 0 to 
30 degrees In order to optimally facilitate the racSal expansion of the tubular member 



36 



300. In an exemplary embodiment, the first and second tapered portions/ 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intennediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intennediate sealing member 300g Is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodin)ent, 
ttie intemnediate sealing member 300g seals the interface betvveen the intennediate 
portion 300d of the tubular member 300 and the Interior surface of a wellbore casing 

1 0 305, or other preexisting structure, after the radial expand and plastic defomiatlon of 
the Intennediate portion 300d of the tubular member 300. In an exemplary 
emt>odiment, the intermejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the Intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 30,0f, of the tubular member 300 in onler to optimally protect the 
intenradiate sealing merhber 300g during placement of the tubular member 300 within 
the wellbore casings 3bs. The intennediate sealing member 300g may be fabricated 
from any number of conventfonai commercially available materials such as, for 
example, thenmoset or thermo|riastic polymers. In an exemplary embodiment* the 

20 intermediate sealing member 300g is fabricated from thennoset polymers In order to 
optimally seal the radially expanded intennediate portion 3b0d of the tubular member 
300 with the wiellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or nnore rigid anchcm for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, In an exernplaiy embodiment, the tubular member 
300 is fonned by a prooMS 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubuiar member In step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting .a sealing materiai on the outside diameter of the 
non-expanded Intehnediate portion of the tubular.member In step 425. 
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As ilhistialed in FIG. 5a Jn step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods^ The upset ends. 500a and 500b, 
of the tubular member 500 Include the wall thicknesses ti and t2- The intemtediate 
portion 500c of the tubular member 500 includes the wall thickness \m and the interior 
diameter Dint, fn an exemplary embodiment, the wall thicknesses ti and t2 are 
substanttally equal in order to provide burst strength that is substantially equd atong 
the entire length of the tubular member 500. In an exemplary emt)odiment» the wall 
tt^knesses ti and ta are both greata- than the wall thickness twr In order to provide 
burst strength that is substantially equal atong the entire length of the tubular memt^r 
- 500. and also to optimally facilitate ttie formation of threaded connections in the first 
and second ends, 500a and 500b. 

As Hlustrated In Fig. 5b, in steps 410 and 415. both ends, 500a and 500b, of the tubular 
mwnber 500 are radially expanded using conventional radial expansion methods, and 
then both ends, 500a and 500b, of &m tubular member are stress relieved. The 
radially expanded ends, 50Oa and 50(tt>. of the tubular member 500 indude the interior 
diameters Dt and D^ in an exemplary embodbnent, the Interior diameters Di and Dj 
are substantially eqtml in order to prw/lde a bwst strength that is substantially equal. In 
an exemplaiy embodiment, the ratio of the interfcu- diam^iBrs Di and Os to the Interior 
diameter Omt ranges from about 100% to 120% in order to fectlitate the subsequent 
radial expansion of the tubular member 500. 

hi a preferred embodiment, the relationship between the wall thicknesses ti, ^. and Int 
of the tubular member 500; the inside diametere 0,, Da and Dint of the tubular member 
600; the inside diameter OMnbon of the weiy>ore casing, or other stnicture, that the . 
tulxjlar member 500 will be| inserted Into; and the outside diameter Deon. of the 
e)(pan8lon cons that will be used to radially expand the tubular member 500 vnthin the 
welibore casing te given by the foRoyving expression: 

DweUbore-2 ^M{t^ -tmrhD^^t^ J 

* 

I 

where tt s ta: and 

D, = Dj. 

By satisfying the relatiorahip given in equation (1). the expansion forces placed upon 
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the tubular memt)er 500' during the subsequent radial expansion process are 
substantially equdlized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular nhember SCO for subsequent 
radial expansion and plastic defbnmation of tine tubular memt>er 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As iUij^trated In FIG. 5c in step 420, conventional threaded connections* 500d and 
500e, are fomied in both expanded ends« 500a and 500b, of the tubular member 500. 
in an exemplary embodiment, the threaded connections, 500d and SOpe, are provided 
10 usir^ oonvenHonal processes for forming pin and box type threaded conmctions 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, In step 425, a sealing membar SOOf is then^ applied onto the 
outside dianneter of the non-expQnded intennediate portion SOOc of the tubular member 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
expanded Intermediate portion SOOc of the tubular member 500 using any number of 
conventional conrunerdally available methods. In a prefenred embodiment the sealing 
memt>er SOOf is applied to the outside diameter of the intenmediate portion SOOc of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to. and/or incorporate one or mom of the 
teachings of, the tubular members 300 and 500. 



25 



30 



Referring to Fig. 6, an exemplary mtfxxliment of tubidar expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610. and a radial expansion section 615. 

In an exemplary emtxxJimenf, the radial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadc Oi arxJ the second corilcal outer surface 625 
includes an angle of attack 02. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle Off attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the inlemiediate portions, 206c. 214c» 220c, 300d, and 500c. 
of the tutHjIar members, 206, 214. 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, arid 500a and 500b, of the 
tubular nnembeis. 206. 214. 220. 300 and 500. In an exemplary embodiment^ the first 
conical outer surface 620 Indudes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second conical outer sur^ce 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastically 
10 deform the tubular members, 208, 214» 220. 300 and 500. More generally, ttie 
expanston cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease firom the front end 605 of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 71 5. In an exen^lary embodiment the radial expansion section 715 
Includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboQc outer profile of the outer surface of the radial 
expansion section 71 5 may be fonned using a plurality of adjacent discrete conical 
sectkans and/or using a continuous cun/ed surfeoe. In this manner, the region of the 

25 outer surface of the radial expanskx) section 715 adjacent to the front end 705 of the 
expansbn cone 700 may optimally radially expand the intennediate porttons, 206c, 
214c, 220c, 300d, and 500c. of the tubular members, 206, 214. 220, 300. and 500,. 
while the regton of the outer sur^ce of the radteit expanston section 715 adjacent to the 
rear end 710 of the expanskm cone 700 may optimally radtaDy expand the pre-. 

30 expanded first and second ends. 206a and 2(»d, 214a and 214d. 220a and 220d, 300b 
and 300f. and SOOa and 500b, of the tubular members, 206. 214. 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 71 5 Is selected to provkle an angle of attack that ranges from about 
8 to 20 degrees In the viciriity of the front end 705 of the expanston cone 700 and an 

40 



angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary emtxxlinnent, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion oones 600 and/or 700. 

In several alternative embodiments, the teacNngs of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
1 0 tubular member 500 are at least partially combined. 

Referring to Fig, 8, in an altemative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806, respectively, are operably coupled to the 
peffbrated tubulars 145 of the apparatus 130.. The temperature, pressure, and flow 

15 sensors, 802. §04. and 808. respectively. In turn are operably coupled to a controller 
810 that receives and pnxesses the output signals generated by the temperature, 
pressurs, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventionaL 

Referring to Fig. 9. in an attemativB embodintent. a solid tubular nnember 905 » 
coupled to one of the perforated tubular nfiembers 145 by radially expanding and 

25 plastically d^omring the solid tubular member into engagement vrfth the perforated 
tubular menriMr in a conventional manner and/or using one or more of the radial 
e}^nston methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791 .03.02, filed on 12/3/1 999. 
(2) U.S. patent application serial no. 08/510.013. atloniey docket no. 25791 .7.02. filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. attorney docket no. 
25701.8.02, filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent applk:abon serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10^000. (6) U.S. patent 
application serial no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent appBcaUon serial no. 09/511.941. attorney docket no. 25791.16.02. filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attonney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney docket na 25791.23.02. filed on 4/26/2000. (10) PCT patent appHcation serial 
5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
proviskmal patent applicatton serial no. 60/162,671 , attOHney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisk)nal patent applicat»n serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/189,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 proviskmal patent applicatk>n serial no. 60/159,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. .60/1 59.033. attorney 
docket nd 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359, attorney docket no. 25791 .38, filed on 6/19/2000, (17) U.S. provisional 
patent applk:atkm serial no. 60/165,228, attom^ docket no. 25791.39. fited on 

15 11/12/1999, (18) U.S. provistonal patent appHcation serial no. 60/221,443. attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S; provisnnal patent applteatton serial 
no. 60/221.645. attorney docket no. 25791.46, fted on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. proviskmal patent appficatkm serial no. 60/237,334, attorney 

20 docket no. 25791.46. filed on 10/2/2000. (22) U.S. provisional patent appiteatton serial 
no. 60/270.007, attorn^ docket no. 25791 .50. filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, athxney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appiteation serial no. 60/259.486. attorney 
docket no. ^791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

a no. 60/303,740. attorney docket no. 25791.61» filed on 7/6«001; (26) U.S. provisional 
patent applicatldn serial no. 60^13.453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60,318.386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent appteatkm serial no. 09/969.922. attorney docket no. 25791.69, filed on 
10/3/2001. the disctosurss of virtiich are mcorporated herein by reference. In ttiis 
manner, the scM tubular rriember 905 flukUdy seals the radial passages formed in the 
perforated tubular member 145 thereto preventing the passage of fluUic materials 
and/or formation materials through the perforated tubular member. 
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• Referring to Fig. 10, in an attemative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenaUe fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 posHiqning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between ttie pipe 1010 and the opposite ends of the one 
perforated tubular number 145. The hardenabie fluidic sealing material 1005 is then 
ir^eded Into the radial opening In the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenabie fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1O20, are then removed from the 
apparatus 130. and the hardenabie fluidic sealing material is allowed to cure. A 
oonvenllonai drill string may then be used to ren(X)ve any excess cured sealing material 

15 from the interior surface of the one perforated tut>ular member 145. in an exemplary 
embodiment the hardenabie fluidic sealing material is a curable epoxy resin. 

in an alternative embodiment, as illustrated in Fig. 1 1 , one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and ptasticalty 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this rnanner, the surrounding fomiatfon 125 is maintained in 
a state of compression thereby stabilizing the surrounding fonrnation, reducing the flow 
of loose partictes from the sunounding formation Into the radial opisnings of the 
perforated tutnjiar menrtber 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fbnnatton. 

* In an alternative emt>odiment, a seismic source 1105 is positioned . on a surface 
location to thereby impart seismic energy bito the fonmation 1 25. In this manner, 
pitftlcles lodged in the radial openirtgs in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby, enhancing the sut>sequent recovery of 
hydrocarbons from the fomiation 125. 

In an alternative emtxxliment, after the perforated tubular member 145 has been 
radially expanded arKi plastically fonmed into oontact with the surrounding fcxmation 
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125. thereto coupHng the perforated tubular member 145 to the swrounding formation, 
an impulsive load Is^ applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying ttie load to the end of the 
apparatus 130. The impulsive load Is then transferred to the surrounding formation 1 25 
thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fbmiation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within ihs wellbore 105 that traverses the 
fomrnton 125. When the apparatus 130 is positiohed within the wellbore 105, one or 
more of the perforated tubular memt>ers 145 of the apparatus 130 are radially 
expanded arul plastically deformed Into contact with the wellbore casing 1205 thereby 
compressing the sufround&ig formation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding, 
formation, reducing the flow of loose particles from the suntxjnding formation into the 
radial openings of the perforated tubular member 145. and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

« 

In an alternative embodirp^nt, a seismic source 1215 is positioned on a surface 
location to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fomiation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the sunounding formation, an. 
Impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transfanred to the surrounding fbmiatten 125 
thereby compacting and/or slurrifyir^g the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. L 
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Referring to Fig. 13. In an alternative emlxxfiment. one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plasUcally deforming the perforated tubujar member into engagement 
wtth the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed In one or more of the following: (1) U.S. 
patent application serial no. 09W54,i39, attorney dodcet no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S: patent application serial no. 09/502.350, 
attorney docket no. 25.791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 
10 no. 09/440,338, attorney docket no. 25791.9,02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.1 1.02. filed on 3/10^000. 
(6) U.S. patent applicatton serial no. 09/512,895, attorney docket no. 25791.12.02. filed 
on 2^4/2000, (7) U.S. patent applteatkm serial no. 09/511.941. attorney docket ho. 
25791.16.02. filed on 2^4/2000. (8) U.S. patent appHcatlon serial no. 09^88,948, 

15 attorney docket no. 25791:17.02, filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOO/18835, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent appOcation serial no. 

20 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. proviskmal 
patent applteatkm serial no. 60/159,082. attorney docket no. 25791 .34» filed on 
10/12/1999. (14) U.S. provisk>nal patent application serial no. 60/159.039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provlstonal patent appUcatnn serial 
no. 60/159.033, attorney docket no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provistonal patent applicatfc>n serial no. 60/212,359. attorney docket no. 25791 .38. fited 
on 6/19/2000, (17) U.S. provlskmal patent appHcatlon serial no. 66/165;228, attorney 
docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent applicattoh serial 
no. 60C21.443. attorney docket no. 25791.45. filed on 7/28/20O0, (10) U.S. provisional 
patent applteatfon serial no. 60^21,645, attorney docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. provisional patent application serial no. 60/233,638, attorney 
docket no. 25791.47, filed on 9/18«000. (21) U.S. provisional patent application serial 
no. 60/237,334, attorney docket no. 25791.48, filed on lb/2«000, (22) U.S. proviskmal 
patent application serial no, 60/270,007, attorney docket na 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appiicafion serial no. 60/262.434. attorney 
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docket no. 25791.51. filed oh 1/17/2001; (24) U.S. proviskmal patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent applteation serial no. 60/303.740/ attormy docket no, 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. attorney docket 

'5 no. 25791.59, filed on 8/20/2001; (27) U.S. provistonal patent application serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application sieilai no. 60/318.386. attorney docket no. 25791.67.02. fiied on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 

10 reference. In this manner, the perforated tutnjiar nnember 905 modifies this fkyv^ 
characteristics of ttie perforated tubular meml)er 145 theret>y permitting the operator of 
the apparatus 130 to modify the overall fk)w characteristics of the apparatus. 

In an alternative embodiment, as Illustrated in Fig. 14. a one*way valve 1405 such as, 

« 

15 for example, a check valve fiuididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocart)ons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 . 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothennai zone 1505. In this 
manner, the operational efficiency of the extractkm of geothenmai energy slgniffcantiy 
enhanced due to the increased intemal diameters of the various radi^ly expanded 
25 elemmts of the apparatus 1 30 that permit greater volunrmtric flows. 

In an alternative embodiment, the perforated tubular members. 145, 210. 212, 216. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubidar members 
145. 210. 212. 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more solid tubular merird>ers. each solid tubular memtmr including one or more 
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external seats, and one or more perforated tubular members coupled to the solid 
• tubular members. arxJ a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodintent, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemrediate solid tubular member Including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Indudes one or wore primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tiAxjIars coupled to the primary solid 
tubulani. and n-1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate solid tubular indudir^ one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A noethod of isolating a first subterranean zone from a second subterranean zone in a 
vvellbore has also been described that indudes positioning one or rrxxe primary solid 

20 tubulars within the v^tlbore, the prinrary solid tubulars traversing ttie first subtenranean 
zone, positioning one or more, perforated tubulars within the wellbore. the perforated 
tubulars traversir^g the second subterranean zone, fluldlcly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subteiranean zone within the wellbore external to 

25 the soW-and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
positioning one or more primary solid tubulars within the wellbore, fluldidy coupling the 
30 primary solid tubulars with the casing. pMitioning one or more perforated tubulars 
vwthin the v^^eObore, the perforated tubulars traversing the produdng subterranean 
zone, fluldidy coupling the perforated tubulars with the primary solid tubulars. fluldidy 
isolating the producing subtenanean zone from at least one other subtenranean zone 
within the wenbore. and fluldidy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodimefit, the method further 
indydes controllably fiuldicly deooupling at least one cyf the perforated tid)ulars from at 
least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean formation including 
a wailboret a zonal feoiation a8senfri>ly at least partjally posiiyoned within the wellbore 
that includes one or rriore solid tubular members, each solid tubular member including 
om or more extemal seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a stoe positioned within the wellbore coupled to the 
zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are forrrred by a radial expansion process performed within 
the wellbore. In an exennplary embodiment, the zonal isolation assembly further 
includes one or hiore intennediate solid tubular members coupled to and interleaved 
anfK)ng the perforated tubular members, each intermediate solid tubular member 
including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises, one or more 
valve members for controlling the flow of fluids between the solid tubular nrrembers and 
the perforated tubular members, in an exemplary embodinrient, one or more of the . 
intennediate solid ;tubular members Include, one or more vah^ members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

An apparatus has also been described that Indudes a subterranean fonnabon induding 
a wellbore, a zonal isolation assembly positioned within the wdibore that tndudes one 
or rrore primary solid tubuiars, each primary solid tubular induding one or more 
extemal annular seals, n perforated tubuiars positioned ooupled to the primary solid 
tubuiars, and n-1 intermediate solid tubuiars ooupled to and^ Merieayed among the 
perforated tubuiars, each intermediate solid tubutar induding one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubuiars, the perfmrted faibulars, and the intermediate solid 
tubuiars are formed by a radial exparv^ process, perfonned within the wellbore. 
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A method of isolating a first subterranean zone from a second sublen^nean zone in a 
weBbore has also been described that includes positioning one or more primary solid 
tubulars within the. wellbore, the primary solid tubulars traversirig the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubi^rs traversing the second sybterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluldidy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weHbore external to the primary solid tubulars and perforated tubutars. 

10 

A method of extracting materfals from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descritied that includes 
positioning one or more primary solid tubulars within the wellbore.. positioning one or 
mors perforated tubulars. v^in the wellborep the perforated tubulars traversing the 

15 producing subtenBnean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluldidy coupling the primary 
soOd tubulars with the casing^ fluidlcly coupling the perforated tubulars vi^h the primary 
solid tubulars, fluididy isolatirtg the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluMldy ooufriing at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiipent, the method further Indudes oontrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one otheir of ttte perforated tubulars. 

An apparatus has also t>een described that indudes a subterranean formation induding 
25 * a weHbore, a zonal isdaHon assembly positioned within the wellbore that indudes n 
soDd tubular members positioned within the wetltx>re, each sdid tubular memt>er 
Including one or more external seals, arid n-1 perforated tubular members po^oned 
within the weHbore coupled to and interleaved among the solid tubular memt)ers, and a 
shoe positioned within the wellbore coupled to the zonal Isolation assembly. In an 
30 exOTiplary embodiment, the zof>al isolation assembly further comfxises one or more 
valve menters for oontrolling the flow of fluids between the solid tubular members and 
the performed tubulaf members. In an exempbry emixxtimmt, om or more of the 
sdid tubular mamtmrs indude one or more valve members for controlling the flow of 
flul(te between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that Includes means for positioning one or more 
primary solid tubuiars within the welibore, the primary solid tubulars traveling the first 
5 subterranean zone, means .for positioning one or more perforated tubulars within the 
welibore, the perforated tubuiars traversing the second subtenanean zone, means for 
fluididy coupling the perforated tubuiars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the welibore external to the primary solid tubulars and the 
10 perforated tubulars, 

A system for extracting materials from a producing subtenranean zone in a welibore, at 
least a portion of the welibore Including a casing, has also been described that includes 
means for positionrng one or more primary solid tubulars within ttie welibore, means for 

15 fluididy coupling the primary solid tubulars with the casing, "nieans for positioning one 
or more perforated tubuiars within the welibore, the perforated tubulars traversing the 
produdng subterranean zone, means for fluidicly coupling the perforated tubulars v^ 
the primary solid tubulars, means for fluididy isolating the producing subterranean zone 
from at least one crther subterranean zone within the welibore, and means for fluididy 

20 coupling at least one of the peiforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment the system father indudes . means for controliably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that indudes mems for positioning one or more 
primary solid tubulars within the wellbors, the primary solid tubulars baversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
welibore, the perforated tubulars traversing the second subterranean zone, means for 

30 radiaOy expanding at least one of the primary solid tubulars and perforated tubulars 
within the welibore* means for fluididy coupling tt^ perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone v^thin the welibore external to the 
primary solid tubulars and perforated tubulars. 
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- A system for extracting materials from a producing subterranean zone in a welltx>re. at 
least a portion of the wellt>ore including a casing, has also been described that includes 
means fm* positioning one or more primary solid tubulars within the wellbore» means for 
S positioning one or more perforated tubulars within the welibore, the perforated tubulars 
traversing the produdng subten^nean zono, means for tadlally expanding at least one 
of the primary solid tubulars and the perforated tubulars within the welibore. means for 
fluididy coupling the primary solid tubulars with the casing, means for fluidlcly coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 
10 produdng subtenranean zone from at least one other subterranean zone witt^in the 
welibore, and means for fluididy ooupling at least one of the perforated tubulars with 
the produdng subten^nean zone. In an exemplary embodiment, the system further 
Includes means for oontrollably fluididy decoupling at least one of the perforated 
tdnilars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a welibore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
cot4)led to an m6 of the tubular support memt)er and comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vahfeable passage coupled to an end of the tubular linen 
wherein the tubular liner Indudes one or more expandable tubular members that each 
indude a tubular body comprising an intennediate portion and first arid second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surfece of the Intermediate portion, and one or 
more Slotted tubuiaf members coupled to the expandable tubular members, wherein 
' the . Inside dianrwtarB of the other tubular members are. greater than or equal to the 
outside (fiameter of the tubular expansion cone. In an exemplary embodiment, the wall 
Ihldmttses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an ^emplary embodiment, each expandable 
tubular member further includes a first tubular transitior>ary member coupled l)etween 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary memt>er coupled between the second expanded end portion and the 
intermediate portion, wt>ereln the angles of indination of the first and second tubular 
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transitlonary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intenrodiate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
strength of the first and second expanded end portions is substantially equal to the 
burst strength of the Intemiediate tubular section. In an (exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion rar^es from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses ti, tz, and W 
of the first expanded end portion, the second expanded end portion, and the 
intemiediate portion, respectively, of tha expandal^e tubular members, the inside 
diameters D,, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of ttie expandable tubular members, 
and the inside diameter Dwetsm of the wellbore casing that the expandable tubular 
member will be inserted into, and the Outside diameter Dcom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the (bliowing expression: 

Wherein t, = ta; and wherein D, = Dj, In an exemplary embodiment, the tapered end of 
the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a contiriuous manner from one end of the tulwlar expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tutnilar expansion cone includes an paraboloid body. In an 
exemplary embodiment the angle of attack of the outer surface of the pairabolokl body 
Iricreases in a continuous manner from one end of the parabotoid body to the opposite 

m 

end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wtwein the other tubular members are 
interleaved among the expandable tubular niembers. 

A method of Isolating subterranean zor^s traversed by a wellbore has also been 
describe that includes positioning a tubular Dner within the wellbore, and radially 
expanding one or more discrete portions of the tubular Hner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into : engagement with the wellb(m. in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 e)q>anded by injecting a fluidic rhaterial into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by puffing an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemptary emt>odiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second, expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member ooupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular menibers coupled to the expandable tubular 

20 memt>ers» wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular rtiembers are interleaved, among the 
expandable tubular memt)ers. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or nKNre discrete portions of the tubular liner into 
engagement with the wellbore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagmient with the wellbore. 
in an exmnplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodinnent, one discrete portion of the tubular liner 
radially expanded by injecting a fluidic material into the tubular liner, and wtierein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment the tubular liner includes a plurality of tubular members; and 
wherein one or mora of the tubular members are radiaily expanded into engagement 
with the wellbore and one or more of the tubular members are not radiaily expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radiaily expanded into engagement with the w9ilbore and a portion that Is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for i&olating subtenranean zones has also t)een de$crit>ed that includes a 
subterranean formation defining a borehole, and a tut>ular liner positioned in and 
coupled to the borehole at one or more discrete locations; In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodinlent a plurality kA discrete portions of the tubular 
liner are radially expanded into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular lin^ are not radially expanded. In 

20 an exemplary embodiment, orie of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, arid wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. . In an exemplary emtKxliment, 
the tubular liner oonr^ses a plurality of tubular members; and wherein one or more of 

* ■ * 

25 the tubular mentors are radially expanded into engagement with the borehole and one 
or more of the tulHJlar nwimbers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular nrtembers that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary emt)odinr^t, prior to 
the ratfial expansion the tubular liner Includes one or nrore expandable tubuter 
members that each include a tutwlar txxiy comprising an intermediate portion and first 
and second expanded end pcxlions coupled to opposing ends of the Ihtemiediate 
portion, and a sealmg member coupled to the exterior surfece of the intermecttate 



portion, and one or more slotted tubular memt>ers coupled to the expandable tubular 
• members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maxirhum Inside diameters of the expandable tubular memt)ers. In an 
exemplary embodiment, the tubuiar Dner Includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

• * , . , 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular member5> each solid tubular member induding one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more How control valves <Y)erably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensor^ operably coupled to one or more of the 
perforated tubular niembers for monitoring the operating temperature within the 

1 5 perforated tubular memt>ers, cme or more pressure sensors operably coupled to one or 
more of the perforated tubular mernbers for monitoring tlie operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller opetMt^ coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the tennperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular rriembers are farmed by a 
radial expansion process perfonmed within the wellbore. 

25 

A method of isoteUng a first subterranean zone from a second subtenanean zone In a 
' wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars \Adthin thai wellbore. the perforated tubulars traversing 
30 the second subtenranean zone, radially expancBng at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the solid tubulars. preventing Ihe passage of fluids from the first 
subterranean zone to the secorid subtenBneah zone within the wellbore external to the 
scrtkJ tut>ulars and perforated tubulars. nK)nitoring the operating temperatures, 
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pressures, and flaw rates within one or more of the perforated tubulars, and controliing 
the flow of fluidic materials through the perforated tutKilars as a fundton of the 
monitored operating tenrH)eratures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the wellbbre Including a casing, has also beien described that includes 
positioning one or more solid tutHJlars within tlie wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforate tubulars trav^slng the producing 
subterranean zone, radfally expanding at least one of the solid tubulars and ttie 

10 perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the solid tubulars. fluldidy 
Isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore. fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforeted tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a firet subterranean zone from a second subtenrahean zone in a 
20 wellbore has also bean described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning me or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean ^e, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
25 means for fluidlciy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sdid tubulars and perforated 
tubulare. means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare, and means for controlling the flow of 
30 fluidic n^terials through the perforated tubulare as a function of. the monitored 
operating temperatures, pNnessunes, and flow rates. 

A system for extracting materials from a pro<Judng subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellt>ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 ooupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubuiars, rmans for fluididy isolating the producing subten^nean 
zone from at least one other subterranean zone within the wellbore, means for fiuididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressure, and flow rates within one 
10 or nnore of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal Isolation assembly 
15 including: one or nwe solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular menrtbers, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular nnemt>ers are formed by a radial expansion 
process perfonned within the wellbore, and the solid tubular liners are formed by a 
radial expanston process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has ateo been described thcA Includes petitioning one or nrtore solid tubulars 
within the wellbore. the soGd tubulars traversing the first subterranean zor^. positioning 
one or mom perforated tubulars each including one or more radial passages witiiin the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 

30 expanding at least one of the solid tubulars arid perforated tubulars v^thin the vrallbore, 
fluididy cou(^ing the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids fmm the first subterranean zone to the second subterranean zone 
within the wellbore exlerrial to the primary solid tutnilars and perforated tubulars, 
positioning one or wore solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tutHJlars to fluidicly seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positioning one or nKyre 
perfbrated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing ^ producing subten^nean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubulars within the weilbore, fluididy 
coupling the solid tubulars with the casing, fti^icly ooupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the weilbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subt^ranean zone^ positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expending and piasticaHy deformlnig the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least sorme of the radial 
passages of the perfbrated tubulars. 

20 A system for Isdating a first subterranean zone from a second subterranean tone in a 
weilbore has also t>een described that indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the weilbore, ttie perforated tubulars traversing the second 

25 subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the weUt)ore, means for fluididy ooupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
prinrary solid tubulars and perforated tubulars, means for posUoning one or more solid 

30 tubular liners within the irtterior of one or rrxxe of the perforated tubulars, and means 
for radially expanding and plastically defonning the solid tubular liners wnthin the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 



According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore» at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore. means for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars wittiin the wellbore. means 
for fluidldy coupling the soUd tubulars with the casing, means for f luldiciy coupling the 
peffbrated tubulars with the solid tubulars, means for fluidicly isolating the producing 

10 subterranean zone from at least one other subtenranean zone within the wellbore, 

means for fluidicly coupling at least one of the perforated tubulars witti tire producing 

subterranean zone, means for positioning one or more solid tubular liners within the 

* 

-interior of one or more of the perforated tubulars, and means for radially expanding and 
plasticaUy deforming the solid tubular liners within the interior of one or more of the 
15 peffbrated tubulars to fluidicly seal at least some of the radial passages of ttrie 
perforated tubulars. 

An ai^aratus has also been descril}ed that includes a zonal isolation assembly 
Including: one or more solid tubular members, each solid tubular member including one 
20 or more external seals, one ormore perforated tutnjlar members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perf crated tubular membws for sealing at least some of the radial 
passages of the perforated tubular riiembers, and a stioe coupled to the zonal isolation 
assen^ly. 

25 

A method of isolating a first subterranean zone ftom a second subtarranean zone in a 
wellbore has also been des^t>ed that includes positionirtg one or more solid tubulars 
within the wellbore, the solid tubulars traversing the firat subterranean zone, positioning 
one or watB perforated tubulars each Including one or rmre radial passages wiOtin the 
30 wellbore, the perforated tubulare traverelrig; the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulare and perforated tubulairs. 
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sealing off an annular region within at least one of the perforated tubuiars» and injecting 
a hardenat)<e fluidic seating niaterial into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of ttie perforated tubulars. 

5 A method of extracting materials from a producing subterranean zor>e in a weltbore» at 
least a portion of the wellbore including a casing* has also been described that includes 
positioning one or more solid tubulars within the weilborep positioning one or more 
perforated tubulars each including one. or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenrartean zone, radially expanding at 

10 least one of the solid tubulars and the F^arforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly couplir^g at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforatsd tubulars to seal off at least 
some of the radial passages of the perforated tutujiars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tutHJiars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone,, means for radially expanding at least one erf the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the firet 
subterranean zone to the second subtenranean zone within the welit>ore external to tt\e 
primary solid tut>ulars and perforated tubiilars, means for sealing off an annular region 
within at least one of the perforated tutuilars, and means for irijecting a hardenable 
30 fluMic seaBng material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting rraterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descrit>ed that includes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or nrK>re perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the weilbfore, nr^ans for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, nneans for fluididy isolating the producing subtenranean zone from at 
least one other subterranean zone within the wellbore. means for fluididy coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 

10 setf ng off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fiuidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least seme of the radial passages of the perforated 
tubulars. ' 

15 An apparatus has also been described that indudes a zonal isolatkxn assembly 
posjtiorted within a wellbore that traverses a subterranean fbnmation Induding: one or 
more solid tubular members, each solid tubular member induding one or more external 
sealSi one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 mentors and the perforated tubular members are formed by a radial expansion 
process performed witt)in the wellbore, arKl at least one of the perforated tubular 
members are radially expanded into intimate contact with the subtenanean formation. 
In an exemplary embodiment, the perforated tubular members that are radteily 
expanded into intimate contact with the subterrariean formation compress the 

25 subtenranean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welft>orB has also been descrit>ed that Indudes positioning one or nxra solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, posittoning 
30 one or nrK>re perforated tubulars within the wellbore each induding one or more radteil 
passages, the perforated tubulars traversing the second subterranean zone, radially 
exparKling at least one of the primary soTid tutiutars and perforated tubulars within the 
wellbora, radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone, fluididy coupling the perforated tutnilars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the seooTKl subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
. radially expanded into intimate oontact with the second subterranean zone compress 
5 the second subten^nean zcme. tn an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery jof . 
hydrocarborts from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate, contact 
10 witti the second subterranean zone. In an exemplaiy embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contapt with the second subten^nean zone to increase the rate 
of recovery of hydrocartjons from the second sutit^rranean zone. 

^ 

IS A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or wotB solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore eac^ including one or more radial passages, the 
perfcxated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars arid ihe perforated tubulars within the wellbord, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluidicly coupling the solid tubuiars with the casing, 
fluididy coupling the perforated tubuiars with the solid tubulars, fluidicfy isolating the 
producing subterranean zone from at least one other subterrar^an zone within the 

* 

25 . wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary iemt>odimenl, the perforated bjbulars 
' that are radially expanded into intimate contact with the prodi«:ing subterranean zone 
congress the produdng subterranean zone, in an exemplary embodiment, the method 
further indudes vibrating the fvodudng subterrar>ean zone to Increase the rate of 

30 recovery oi hydrocartxxis from the producing subterranean zone, in an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are nsKlieHy expended into 
iiitlmate contact with the producing subterranean zone. In an exemplary embodiment, 
the method further indudes applying art impulsive load to the perforated tubuiars that 
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are radially expanded , into intimate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subten^nean zone frx>m a second subterranean zone in a 
5 welibore has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbors each 
including one or more radial passages, the perforated tubulars traversir>g the second 
subterranean zone, rrieans for radially expanding at least one of the solid tubulars and 

* v.. 

1 0 perforated tubulars within the welibore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidldy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtanranean zone to the second 
subterranean zone within the welllxm external to the solid tubulars and perforated 

1 5 tubulars. In an exemplary emtxxliment. the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment^ the system further includes means for vibrating 
the secoTKl subtenanean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone: In 
an emmplary embodiment, the system further includes means for applying an 
impulsive load to the perfcxated tubulars that are radially expanded into intimate 

25 contact with the second subtenenean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a prpducing subterranean zone in a welibore, at 
least a portion of the welibore Iridudlng a casing, has also been described that Includes 
30 means for pdsitioning one or more solid tubulars within the welibore, rneans for 
positioning one or more perforated tubulars within the welibore each including one or 
more radial openings, the perforated tajbulars traversing the pro«lucing subterranean 
zonOi means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welitxxre, means for radiaOy expanding at least one of the perforated 

63 



0 



tubulars into intimate contact with the producing subtenanean zone, nneans for fluididy 
coupling the solid tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubulars» means for fluidicly isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbpre, and means for 
5 fluidicly coupling at least one of the perforated tutnjtars vrith the producing 
subterranean zone. In an exempjary embodiment ttie means for radially expanding at 
least one of the perforated tubulars into intimate contact with the. produdr^ 
subterranean zone connprises means for confq)rBS8ing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zorie to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subtenanean zone to dean the radial 
passages of. the perforated taibulars that are radially expanded irito intimate contact 
with the, produdng subterranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radaHy expanded Into Intimate contact wHh the produdng subtenanean zone to 
increase the rate of reoovery of hydrocarbons from thj» produdng subterranean zone. 

An apparatus has also been described that Indudes a zonal isolation assemUy 
20 positioned within a wellbore that traverses a subterranean fonnation and indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
meml)erB coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the soHd tubular nrwmbars and the perforated 
25 tutHJiar members are formed by a radial expansion process performed within the 
wellbore, and at lemt one of the perforated tubular members are radially expanded into 
intirhate contact with the perforated weObore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fbntiation. 

30 

A method of isolating a first subterranean zone from a second subterranean zom in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or, more sdid tubulars 
within the welltxHB. the solid tubulars traversing tte first subterranean zone, positioning 
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one or more perforated tubutars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fluldicly coupling the prorated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first sutyterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary ^mtKxliment the perforated tubulars tiiat are 
radtaBy expanded into Intimate contact with the perforated c£^ng compress the second 

10 • subtenraneari zone. In an exemplary embodiment,, the method further includes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocart)ons finom the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating ttve second subterranean zchib to dean the radial 
passages of the perforated tubulars that are radially expanded into intirnate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. 

* * 

20 A method of extracting materials from a producing subterraneah zone in a wellbore, at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subterranean: zone, has also t)een described that Includes positioning 
one or rriore solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tiibiters traversing the producing subterranean rone; radially expanding at. least one of 
the solid tybulars and the peritorated tubulars within the vveHbore, radially expanding at 
least one of the perforated tubulars into intimate contect with the perforated casing, 
fluidicly coupling the solid tubulars with tr^e casing, fluididy coupling, me perforated 
tubulars with the solid tubulars* fluldldy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fiuididy coupling at least 

» 

one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment the perforate tubulars that are radially expanded irtio Intinriate conted 
with the perforated casing compress the produdr^ subterranean zone. .In an 

* 

exemplary embodiment, the method further includes vibrating the produdng 



subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
' subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Wto intimate contact with the perforated 

■ 

5 casing. In an exemplary embodinient, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubulars to increase the rale of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars wHhin the weilbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing, means for fluidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subterranean zone 
within the weilbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into Intimate contact wHh the perforated casing comprises means for 
compressing the second subterranean zme. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subtenanean zone to increase the rate 
of recovery of hydrocartx>ns from the second subterranean zone. In an exemplary 
embodiment, the system further indudes means for vibrating the secmd subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with ttie perforated casihg. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the prorated tubulars 
that are radially exparuled into intimate contact wjth the perforated casing to increase 
the rate of recovery of hydrocart)ons from the second subtenanean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing sutiterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means fbr radially expanding at least one of the perforated tubulars 
into intimate contact with tlie perforated casing, means for fluldidy coupling the solid 

10 tubulars with the casirq, means for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and meahs for fluldidy coupling 
at least one of the perforated tubulars with the produdng subterrar^n zone. In an 
mmplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contact with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zona to increase the 
rate erf recovery of hydrocaridons from the producing subterranean zone. In an 
exemplary embodiment, the system further Indudes means for vibrating the producing 

20 suMerraraan zone to dean the radial passages of the . perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodment, the system fi^er includes means for applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact ^mth the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 



An apparatus has also been^ described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members, each solid tubular memt>er induding one 
or mora extemai seals, one or more perforated tubular memt>ers each induding radial 
30 passages coupled to the solid tubular niembers, and one or nrKm perforated tubular 
liners each Induding one or more radial jpassages coupled to the interior surfaces of 
one or more ctf the perforated tubuiiar membns, and a shoe coupled to the zon^ 
eolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 

67 



wellbore, and the perforBted tubular liners are formed by a radial expansion process 
perfomted within the wellbore. 

A method of isolating a first subterranean zone from b second subtenranaan zone in a 
5 wellbbre has also been described that includes positioning one or more solid tubulars 
withtoi the wellbore, the soHd tubulars traversing the first ^bterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the soM tubulars and perforated tubulars within the welibora, 

10 fluidldy coupling the perforated tutHilars and the primary solid tubulars, preventing the 
passage of fluids from the first sut>tefranean zone to the second subterranean zone 
within the weUbore external to the primary solid tubulars and perforated tubulars. 
posiUoning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 

1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterraneian zone in a wellbore. at 
least a portion of the wellbore indudir^ a casing, has also l>een described that includes 
positioning one or more solid tubulars within tte wellbore, positiorvng one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 

25 one other siAterranean zone wKhln the weltbora, fluidldy coupDng at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 
peribr^^d tubular liners within the interior of one or more of the perforated tubuters, 
and radially expanding and plastically deforming the perforated tubular liners within the 
Interior of one or mors of the perfbrated tubulars. 

30 

A system for isolatir^ a first subtenranean zone from a second subterranean zone in a 
weDbors has abobeen described that includes means for positioning one or more solid 
tubulars within the welft>ore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or mora perforated tutniters each including one or nrrore 
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radial passages within the wellbore, the perforated tubulars traversing the seconA 
subterranean zone, meane for radially expanding at (east one of the solid tubulars and 
perforated tubulars within the weHbore« means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from ttra first 
5 subtenartean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars ar>d perforatsd tutMilars, means for positioning one or more 
perforated tubular lineis within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plasticalty deforming the perforated tubular liners 

■ 

within tt)e interior of one or more of the perfc^rated tubulars. 

10 . 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellt>ore including a casing, has also been described that includes 
means for positioning ona or more solid tubulars within the wellbore, means for 
positioning one or hfiore perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zohe, means for radially expanding at least one of the solid tubulars and 
the perforated tutHilars within the weill>ore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subten^nean zone froni at 

20 least one other subterranean zone within the wellbore. means for fluididy coupling 
at least one of the perforated tubidars with the producing subtenranean zone, means for 
positioning one or moTB perforated tubular liners within the interior of one or more of 
the perforated tubulsurs, and means for radially expanding arid plastically deforming the 
perforated tubular liners within the interior ctf one or more of the perforated tubulars. 

25 

An an>aratus Nis also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular nrmnbers, each scriid tubular member indudnig one 
or mors external seals, two or more perforated tubular members each ihdudbig radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 contrdlably fluididy coupling the perforated tubular members, and a shoe coupled to 

* 

the zonal isdation assembly. At teast one of the solid tubular members and the 
perforated tubular meml^ers are formed by a radial expanston process performed within 
the weiltx>re. 

M • 
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A method of isolating a first subterranran zone from a secmd subterranean zone 
* having a plurality of producing zones in a weilbore has also been described that 
includes positioning one or wore spitd tubulars within the weilbore. the solid tubulars 
traversing the first sublenanean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the weilbore. the perforated tubulars 
traversing the second subterranean zone» radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore* fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weilbore extenial to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellborB having a plurality of producing 
15 subterranean zones, at least a portion of the weilbore including a casing, has also been 
described that jndudes positioning one or more solid tubulars within the weilbore, 
positioning two or mora perforated tubular; each including one or more radial passages 
within tt)e weilbore. the perforated tubulars traversing the producing subterranean 
zones, radially expandhg at least one of the solid tubulars and the perforated tubulars 
20 within the weilbore. fluididy coupling the solid tubulare with the casing. flukJidy coupling 
the perfbratieid tubulars with the solid tubulars. fluididy isolating the produdng 
subtmarman zone from at least one other subtenanean zone within the weilbore, 
fluididy coupling at least one of the perforated tutnjiars with the produdng 
subterranean zone, preventing fluids from passing from one of the producing zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zona from a second subterranean zone 
having a pluraBty of produdng zones In a weilbore has also been described that 
includes froans for positioning one or noore solid tubulars within the weilbore. the solid 
30 tubulars traversir^ the first subterranean zone, means for positioning one or more 
perforated tubutors each induding one or mora radial passages within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the weilbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or nnore of the perforated tubulars^ and means for preventing fluids 

from passing from one of the producing zones that has not been depleted to one of the 

» 

producing zones that has been depleted. 

A system for extracting nuiterials from a plurality of producing subterranean zones in a 
wellbore, at least a porUon of the weHbore including a casing, has also been described 
that includes nrieane.for positioning one or irtore solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
sdtd tubulars. means for fluididy Isolating the produdng subterranean zone from at 
least one other subtenanean zone within the wdltt)ore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or nwe perforated tubular liners within the Interior of one or more of 
the perforated tubulars, arid means for preventing fluids from passing from orie of the 
produdng zones ttiat has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subtenranean formation 
oontaining a source of geoUienmal energy has also been described thai indudes a 
»nai isolation assembly positior>ed within the subterranean formation Including: one or 
n(K)re solid tubular members, each solid tubular nnember including one or more external 
seals, one or mora perforated tubular members each including radial passages coupted 
to the solid tubular members, and one or more perforated tubular Itnsrs each induding 
one or more radial passages coupled to the interior surtaces of one or mora of the 
perforated tubular memt^rs, and a shoe coupled to the zonal isolation assembly. At 
isast one of the solid tubular members and the perforated tubular members are fomied 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
induding a source of geotbermal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perfbfated tubulars 
each induding one or more radial passages within the wellbore* the perforated tubulars 
tiBversing the seoond subterranean zone, radially e)q)anding at least one of the sc^id 
tubulars and perforated tubulars within the wellbore, fluididy cou;riing the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the secorKJ subterranean zone within the wellbore external to the 
primary solid tubulars and perforateid tubulars. positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomring the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

• • • 

A method of extracting geothermal energy from a subterranean geothennal zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that indudes positioning one or nmre sotic^ tubulars within the wellbore, positioning one 
or mom perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tulMJlars traversing the subtenanean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars. fluididy isolating the subterranean 
geothennal zone from at least one other subtenanean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subtenanean 
geothermal zone. 

A system for teolating a first subterranean zone from a seoond geothennal 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or nrnxne solid tubulars within the wellbore, ttie soHd tubuteirs traversing 
the first subterranean zone, nneans for positioning one or nrx>re peif orated tubulars 
rach -including one or more radial prosages within the weDbore, the perforated tubulars 
traversing the seoond geothermal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulars and the . solid tubulars, and means for 
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preventing the passage of fluids from the first subtenranean zone to the second 
geothenmal subterranean zone within the weltbore external to the prinriary solid tubuJars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothemnai zone in a 
welltK)re, at least a portion of the wellbora including a casing, has also been described 
that includes n>eans for positioning one or more solid tutnjlars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 . geothenmai zone, mear^ for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidiciy coupling the solid 
tutHilars with the casing, means for fluidicty couplirig the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the subterranean geothermal zone from at 
least one other subterranean zone within the wellbore, and means for fluldidy coupling 

15 at least one of the perforated tubulars with the subtenranean geothennal zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
induding: one or more solid tubular members, each sotid tul)ular member Including one 
or wore external seals, one or more perforated tubi4ar members each including one or 

20 more radial passages coupled to the solid tubular members» and a shoe . coupled to the 
zonel isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfomned within the 
wejltxxe* ami the radial passage of at least one of the perforated tubular memt)ers are 
cleaned by further radial expansiori of the perforated tubular members within the 

25 wellbore* 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or nrxxre solid tubulars 
within the welltKire, the solid tubulars traversing the first subterranean zone, positioning 
30 one or worn perforated tubulars within the wellbore each including one or more radial 

■ 

passages, the perforated tubulars traversing the second subterranean zone, radially 
exparaSng at least one of the primary soHd tubulars and perforated tubulars within the 
wellbore, fluidiciy coupling the perforated tubulars and the soDd tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subtenar)ean zone 
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within the wellbore external to the solid tubulars and perforated tubuiars. and cleaning 
materials from the radial passages of at least one of the perforated tubuiars by further 
radial expansion of the perforated tubuiars within the wellbore. 

5 A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or wore soHd tubuiars within the wellbore; posifiming one or more 
perforated tubuiars within the weitbors each including one or mors radial passages, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubuiars and me perforated tubuiars within the wellbore. flurdidy 
coupling the solid tubuiars with the easing, fluididy coupling the perforated tubuiars 
with the solid tubuiars, fluidkdy isolating the producing subtenanean zorie from at least 
one other subtenanean zone within the wellbors, fluididy courting at least one of the 
perforated tubuiars with the produdng subterranean zone, monitoring the operating 

15 tempwatures, pressures, and flow rates within one or more of the perforated tubuiars, 
and cleanirig materials from the^ radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubuiars within the wellbore. 

A system fcH- isolating a first subtenanean zone from a second subterranean zone in a 
20 weUbore has also been described that indudes means for positioning one or more solid 
tubuiars within the weDbors, the sdid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 
including one or wore radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radially. expanding at teast one of the solid tubuiars and 
25 perforated tubuiars within the waflbore,. means for fluididy coupling tte perforated 
tubuters and the soHd fubulani, meai^ fcx- preventing the passage of fluids from the first 
subterratfiean zone to the second subterranean zone within the welibore external to the 
soM tubuiars arul perforated tubuiars, and means for cleaning nriaterlals from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
30 perforated tubuiars within the wdibore. 

j 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
least a portion of the wellbore irtduding a cashg, has also been dewribed that indudes 
means for positioning one or more sdid tubuiars within the weHbore. means tor 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellt>or0, means for fluididy coupling the solid tubularsi with the 
5 casing, means for flindidy coupling the perforated tubulars with the solid tubulars. 
means for fluidiciy isolating the producing subterranean zone from at least on^ other 

subterranean zone within the wellbore. means for fluidiciy coupling at least one of the 

» 

perforated tubulars with the producing subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubulars by further 
1 0 radial expansion of the perforated tubulars within the wellbore. 

AKtough illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disdosurs. In some instanoes, some features of the present invention may be 
15 employad without a corresponding use of the other features. Accordingly, it Is 
appropriate that the appended daims be ^nstrued broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a. zonal Isolation assembly comprising: 
5 one or more sdid tubular members, each solid tubular member including one or 

mofB external seals; 

one or more perforated bjbular members each Including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wher^n at least one of the solid tubular members and the perforated tubular 
rnembers are formed by a fadlal expansion process performed within the wellbore; and 
15 wherein the perforated tgbular liners are fomned by a radial expansion process 

performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

20 positioning one or more solid tubuiars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weiibore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of ttie solid tubulars and perforated tubulars 

within the v^llbore; 

♦ 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the pas^ge of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
30 perforated tubuiars; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonnhg the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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3. A method of extracting materials from a producing subterranean zone in a 
welltxKe, at least a portion of the wetltwre including a casing, comprising; 

positioning one or more solid tubidars wittiln the wellbore; 
5 positioning one or more perforated tiibuiars each including one or more radial 

passages within the welltx>re» the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
10 ' fluidldy coupling the solid tubulars with the casing; 

fluMicly coupling the perforated tubulars with the solid tubulars; 

fluMidy isolating the producing subterranean zone from at least CHie other 
subtenanean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars witti the produdng 
IS subterranean zone; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plasticaily defonming the perforated tubular liners within 
the interior of one or mofs of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone from a second subten3r>ean 
zone in a weHbors^ comprising: 

means for positioning one or more solid tubulars within the wellbore, the soDd 
tUMHars traversing the, first subterranean zone; 
25 means for positioning one or more perforated tubulare each indudln^ one or 

more radial passages witMn the wellbore* the perforated tubulars travereing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulars wHhIn the wellbore; 
30 means for fluidldy coupflng the perforated tubulars and the soGd tubulare; 

means for preventing the passage of fluids from the firet wbten^anean zone to 
the second subterranean zone within the wellbore external to the primary soU tubulare 
and perforated tubulare; 
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means for positioning one or more perforated tubular liners within the interior of 
one or nfK>re of the perforated tubulars; and 

means (or radially expanding and , plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

5 

5. A system for extracting materials from a producing subtenranean zone in. a 
wallbore, at least a portion of the wetlbore including a casing, comprising; 

means for positioning one or more solid tubulars within 0ie wellbore; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages wilMn the wellbore, th6 perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
1 5 means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone; 
20 means for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the int«for of one c€ more of the perforated tiibidars. 

25 6. An apparatus for extracting geothermal energy from a subtenranean fonmatidn 
oont&yning a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subtenranean fonfnation, 
comprising: 

orw or more solid tubular menribera, each solid tubular member including one or 
30 nme external seals; 

one or more perforated tubular members each Induding radial passages 
owjM to the scriid tubular members; and 

one or nx>ra perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal isolation assen^ly; 

wherein at least one of the solid tubular memt>efs and the perforated tutnjlar 
members are formed by a radial expansion process peffonned within the weilbore. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 
zone induding a source of geottvermal energy bi a weilbore* comprising: 

positioning one or more solid hibutars within the weilbore, the solid tubuiars 
traversing the first subterranean zorte; 
10 positioning one or more perforated tubuiars each including one or more radial 

passages within the weiltx>re, the perforated tubulais traversing the second 
subterranean zone; 

radially expanding at least one of the soHd tubuiars and perforated tubuiars 
within the weilbore; 

1 S fluididy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to tlie primary solkl tubuiars and 
perforated tubuiars; and 

pbsitioning one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubuiars; and 

radially expanding and plasticaUy deforming the perforated tubular liners within 
the interior of one or motB of the perforated tubuiars. 
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1. An apparatus, comprising: 

a zonal isoiatlon assembly oomprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more extennal seals; 

one or more perforated tubular members coupled to the soBd tubular memliers; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials throi^h the perforated tubular members; 

one or more temperature sensors operably coupled to me or more of the. 
10 ' perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members fof monitoring the operating pressure within ttie perforated 
tubular memt>ers; and 

15 one or more flow sensors operably coupled to one or mpre of the perforated 

tubular members for monitoring the operating flow rale within the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; and 
a controHer operably. coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellt)ore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or nrKxe solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or vnotB perfcvated tubulars within the weDbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary soBd tubulais and perforated 
tubulars wittiin the welltK}re; 

fluididy coupling the perforated tubulars and the soOd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 

* • • 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

moiAoring the operating terTq>erature8, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fliddic matarials through the perforated tubulars as a 

funcUon of the monitored operating temperatures, pressures, and flow rates. 

• * 

3. A method of e^drading materials from a producing subterranean zone in a 
wellbore, at least a portion tff the wellbore Including a casing, comprising; 

10 positioning one or more solid tidHiiars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

■ 

within the wellbore; . 
t5 fluidicty coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulate with the soBd tubulars; 

fluididy iscriating the producing subterranean zone from sit least one other 
subterranean zone within the wellbore; 

flutdldy ooupDng at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tiAnjIars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zona from a second subterraneaii 
zone in a wellbore, omprisbfig: 

means for positioning one more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulansi and perforated 
tubulars withiri the wellbore; 

mears fin- fluididy coupling the perfbrated tubidara and th^ . 
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means for preventing the passage of fluids from the first subterranean zone to 
the secOTd subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monltorinig the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidlc materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

nrteans for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating Vr\e produdng subterranean from at least one 
otKbr subterranean zone within the wellbore; 

means for fluldtcty coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating terrv)eratures, pressunss. and flow rates 
within one or more of the perforated tubulars; and 

rrieans for controlling the flow of fluidic materials through the perforated .tubulars 
as a function of the nranitored operating tenveratures, pressures, and flow rates. 

6. An apparatus, connlprising: 

a zonal isolation assembly comprising: 

one or more solid tubular rnembers, each solid tubular memt)er including one or 
more extemcri seals; 

one or more perfbreted tubular, members each including radial passages 
coiipted to the solid tubular meml^ers; and 

one or more solid tubular liners coupled to the Interior surfaces of one or mdre 
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of the perforated tubular memtiers for sealing at least some of the radial passages of 
the perforated tubular memt)ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tajbular liners are fonned by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, oompflsing: 

pdsttloning one or more solid tubulars within the wellbore^ the solid tubulars 
traversing tte first subtenanean 2K)ne; 

positioning one or rnore perforated tubulars each including one of more radial 
passages within the wellbore. the perforated tubulars traversing the second 
1 5 subtetranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fliads from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the prinr^ry solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
ttie perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or nxxe of the perforated tubulars to fluididy seal at least some oif the 
radial passages of the perforated tubulars. 

8. A mettKxl of extracting materials from a producing subterranean zone in a 
welbora, at least a portion of the weObore including a casing, comprising; 

30 posiQoning one or more solid tubulars within the wellbore; 

positioning one or mora perforated tubulars each indudirig one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 



radially expanding at least one of the solid tutwlars and the perforated tubulars 
wittiln the welltxm; 

flukiicly coupling the solid tubulars with the casing: 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing sulirtenranean zone from at least one other 
subtenanean zone wjthin the weilbore; 

fluididy ooupfing at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular Hners within the interfor of one or more of 
the perforated tubulars; and 

radlaDy expanding and plastically defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore» comprising: 

means for positioning one or more solid tubulars within the weilbore, tha solid 
tubulars traversing the first subterranean zone; 

nneans for positioning qne or more perforated tubulars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the weilbore; 

means for flutdidy coupling the perforated tubulars and the solid tubulars; 

means for preveritir^g the passage of fluids from the first subterranean zone to 
the second subtenranean zorie within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

* • * 

means for positioning one or more solid tubular liners wittiin the Interior of one 
ornrKm of the perforated tubulars; and , 

means for radially expanding arid plastically deforming the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of. the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore» at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tutHilars each including one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubujars and the 
perforated tubulars within the wellbore; 

means for fhiidicly coupling the solid tubulars with ITie casing; 

means for fluidicly coupling the perforated tubulars with the solid taibulare; 

rraans for fluidicly isolating the producing subtenranean zone from at least one 
olher subtenanean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated fubuters with the 
producing subtenranean zone; 

means for positiming orie or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
dome of the radial passages of the perforated tubulars. 

-11. An apparatus, oompilsing: 

a zonal Isolation assembly comprising: 

one or nKxe solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular 'merrA}ers each Including radial passages 
coupled to the solid tubular menrtbers; and 

a sealing material coupled to at least some of the perforated tubular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isoiaflon assembly. 

12. A method of isolating a first subterranean zone frorn a seoorxl subtenranean 
zone in a wellbore, comprising: 

positioning one or more soGd tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone; 



positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the pwfbrated tubulars traversing the second 
subterrarYean zone; 

radially expanding at least. or>e of the solid tubulars and perforated tubulars 
5 within the wellbore; 

« 

fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventir^ the passage of fluids firom the first subterranean zone to the second 
subterranean zone within the w^bore external to the primary solid tubulars and 
perforated tiAiriars; 

1 0 sealir^ off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluklic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterar>ean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or mors solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages witttin the wellbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
25. fluididy isolating the. producing subterranean zone from at least one other 

subterranean mne within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

seaflng off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the seated annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterrartean zone from a second sut>terranean 
zone in a weilt)Ore, comprising: 

means for positioning one or more solid tubuiars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 
5 means for positbning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 

y 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubutars within the wellbore; 
10 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated . 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulan» to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone In a 
wsDbdre, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more soUd tubuiars within the wellbore; 
means for positioning one or more perforated tubulars aad) including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing sutrterranean zone; 

nieans for radially expandng at teas! one of the soKd tubuiars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the soOd tubulars with the casing; 
means for fiuidldy coupling the perforated tubulars with the solid tubulars; 
30 w&am for fiuididy isolating the producing subterranean zone from at least one 

other subterranean zone within the weiibore; 

nneans for fluidtely coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tulujiars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial p^sages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
sulrterranean formation, comprising: 

10 one or nioresoiidtubuldrnriembers; each solid tubular 

more external seals; 

one or wore perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isofation assembly; 
15 wherein at least one of ttie solid tubular members and the perforated tubular 

members are fomned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact wKh the sul^terranean formation compress the 
subterranean formation. 

18. A method cf isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore* comprising: 

positioning one or more solid tubuiare within the wellbore. the soiM tubulars 
treversing the first subtenenean zone; • • - 

* 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 stibterrariean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate contact 
with the swoTKl subterranean zone; 
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fluididy ooupling the perforated tububrs and the solid tubuiar$; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weilbore external to the solid tubulars and perforated 

tubulars. 

19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subten^nean zone compress the 
secorxl subten^nean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the secorKi subtenBnean 
zone. 

21. The method of daim 18, further comprising vibrating the second subtenanean 
tS zone to dean the radial passages of the perforated Jubulars ttiat are radially expanded 

Into intimate contact with tlie sepond subterranean zone. 

22. The method of dalfn 18, further comprising applying an impulsive joad to the 
perforated tubulars that are radially expanded into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weilbore induding a casing, comprising; 

25 positioning one or more solid tubulars within the weltbore; 

positioning one or rnore perforated tubulars within the weilbore each induding 
one or more radial passages, the perftwated tidbulars traversing the produdrig 
subterranean zone; 

radially expanding at least one of the sdid tubulars arxl the perforated tubulars ^ 
30 within the weilbore; 

radially e)q)andlng at least one of the perforated tubulars into intimate contact 
with the pfodudr>g subterranean zor^e; 

fluklidy ooupling the sdId tubulars with the casing; 

fluididy ooupling the perforated tubulars with the sdid tubulars; 
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fluidicly Isolating the producing subterranean zone frorn at least one other 
subterranean zone within the welit>ore; and 

fiuididy coupling at least one of the perforated tubulars with the producing 
subtenranean zone. 

5 

24. The method of claim 23, wherein the perforated tutHjIans that are radiaOy 

expanded into intimate contact with the producing subtenranean zone compress the 

* 

produdhg subterranean zone. 

10 25. The niethod of daim 23. further comprising vibrating the producing 
subterrartean zone to increase the rate of recovery of hydrocarbons from the producing 
subtenrartean zone. 

26. The niethod of daim 23. further comprising vibrating the produdng, 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contad with the produdng subtenranean zone. 

27. The method of daim 23» further compriBing applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
sutiterranean zone. 

28. A system for isolating a first subtenranean zone from a second subterranean 
zone in a weilbora, comprising: 

25 means for positioning one or more solid tubulars within the wellbore, the soDd 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbora each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; ^ 
30 means for radially expianding at least one of the. solid tubulars and perforated 

tubulars within the wellbore; . 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subtenranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone vyithin the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intinnata oontact with the second subterraman zone 
oomprises means for compressing the second subtenranean zone. 

ft 

30. The system of daim 28. further comprising means for vibrating the second 
10 subten^nean zone to Increase the rate of recovery of hydrocart>on$ from the seodnd 

subterranean zone. 

31. The system of daim % further comprising means for vibrating the second 
subtenranean zone to clean the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the second subtenBnean zone. 

32. The system of daim 28» furttwr comprising means for applying an impulsive 
load to tlie perforated tubulars that are radially expanded into intimate contact with the 
secorxl subterranean zone to increase the rate of recovery of hydrocarbons from the 

■ 

20 secorKi subterranean zone. 

33. A system for extracting rriaterials from a producing subten^man zone in a 
weUbore, at least a'portion of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars wrthin the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

ihdiKling one or more radial openings^ the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
petforated tubulars within the wellt>ore; 
30 means for radially expanding at least one of the perforated tubulars into.ihtlniate 

contact with the producing subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 



other subterranean zone within the weflbofB; and 

means for fluididy coupting at least .one of the perforated Ujbulars with the 
producing subtenanean zone. 

34. The system of ciaim 33» wherein the means for radially expanding at least one 
of the perforated tubuiars into Intimate cx>ntact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocartxms from the producing 
subtenanean zone. 

36. The system of daim 33, further comprising means for vibraflng the produdng 
subtenaniean zone to dean the radial passages of the perforated tubuiars that are 
radtaiiy expanded Into intimate cdntad with the produdrtg subtenanean zone. 

37. The system of claim 33, further con^nsing means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with the 
producing subtenanean zone to Increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wetlbore that traverses a 
subterranean fbmiatlon and indudes a perforated welllx)re casing, corr^prising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

arwl 

a shoe coupled to the zonal Isolation asseml>ly; 

wherein at least one of the solid bibular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 



92 



0 

39. The apparatus of daim 38, wherein the perforated tubular memt>ers that are 
radia^ expanded into intiinate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtenBnean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellt>ore, the solid tubulars 

traversing the first subtenrmean zone; 
10 positioning one or more perforated tubulara within the weilbore ea^ including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars witNn the weiibore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluidicly coupling the perforated tutnilars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the second 
subterranean zona. 

25 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subten^riean 
zone. 

30 43. The method of daim 40. fiffther comprising vibrating the second subtenanean 
zone to dean the racfial passages of the perforated tubulars that are radially expanded 
into intimate contad with the perforated casing. 

44. The method of daim 40» further comprising applylr^g an impulsive load to the 
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perforated tubutars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing sutrterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radel passages, the perforated tubulars traversing the produdng 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at. least one of the perforated tubulars into intimate contact, 
15 with the perforated casing; 

fluidlcly coupling the solid tubulars with the casing; ^ 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subtenanean zone. 

46. The rnethod of claim 45, wherein the perforated tubulars that, are radially 
expanded into intirhate contact with the perforated casing compress the producing 

25 subtenranean zone. 

47. The method of daim 45. further comprising, vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

4 

30 

4fl. The method of daim 45, further oomprisirig vibrating the produdrig 
subtenranean zone to dean the radial passages, of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 



94 



49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars ttiat are radially expanded Into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

5 • 

50. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
10 tubulars traversing the first subterranean zone; 

means for positioning one or nfK>re perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

means fcNr radially expanding at least one of the perforated tubulars into intimate 
contecA with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventirg the passage of fluids firom the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the sdid tubulars and 
perforated tubulars. 

51. the system of claim 50. wherein the means for radially e)q>anding at least one 
of the perforated tubylars into intimate contact with the perforated casing comprises 

25. means for compressing the second subterranean zone. 

52. The system of cteim 50, further comprising nmns for vtbratmg the second 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the second 
siibtenariean zone. 

30 

53. The system of daim 50, further comprising means for vit>ratlng the siBcond 
subterranean none to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. . 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials ffom a producing subtenanean zone in a 
wellbore, at least a portion of the welibore Including a casing and a perforated casing 
that traverses the producing subterranean zone* comprising; 

means for positioning one or more solid tubulars within the weflbore; 
10 means for positioning one or more perforated hibulars within the wellbore each 

including one or more radial openings, the perforated tutxilars traversing the producing 
subtmanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
16 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng sid>tenBrman zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 

56. The system of daim 55. wherein the means for radially expanding at least one 
25 of the perforated tubidara into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, fifftKer comprising means for vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocartx>ns from the producing 

30 subterranean zone. 

58* The system of ctalm 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaBy expanded into intimate contact with the perforated casing. 
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• 59. The system cf claim 55, further comprising means for applyir>g an impulsive 
load to the prorated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate 6f recovery of hydrocarbons from the producing 
5 subterranean zone. 

. 60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each inctuding radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including <Hie or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
manors are formed by a radial expansion process performed within the wellbore; and 
wheliein the perforated tutular liners are fbrrhed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isoldtir>g a first sut>terranean zor^e from, a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within ttie weUbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulara 
30 within the wellbore; 

fluidldy coupling the perforated tubutars and the primary solid tubulars; 

preventir^ tte passage of fluids from the first'subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tiibuiars and 
perforated tutnitars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastioaily defonming the perforated tubular liners within 
the interior of one or more of the perforated tubulars.. 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore indudtng a oasing, comprising; 

positioning one or nx)re solid tubulars within the weiibore; 

posRioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subtenaneah zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean s»ie; 

positioning one or nmre perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radiatly expanding and plastically defonming the perforated tubular liners within 
tte Interior of one or more of the perforated hjbulars. 

63. A system for isolating a first subterranean zone from a second subterranean 
2one in a wellbore, comprising: 

means for positioning one or nrxxe solid tubuiars within 0)e wellbore. the solid 
tutHilars traversing the first sut^terranean zone; 

means for positioriing one or mors perforated tubulars each including one or 
mora radial passages within the weiibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soGd tubulars and perforated 
tubuiars within the wellbore; 

means for fluididy coupling the perforated tubuiars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the piimary solid tubutars 
and perforated tubuiars; 

means for positioning one or more perforated tubular Dners within the interior of 
5 one or more of the perforated tubuiars; and 

means for radially expanding and plastically deforming the perforated tubular 
finers within the interior Cff one or more of the perforated tubuiars. 

64. A system for extracting materials from a producing subterranean zone in a 
1 0 wellb<»B, at least a portton of ttie wellbore iriduding a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone; 
15 meaits for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 

means for fiuidicly coupling the solid tubuiars with tt)e casing; 

means for fluididy coupling the perforated tubuiars with the solid tubutars; 

means for fluididy isolating the produdng subteoBnean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy couptihg at least one of the perforated tubuiars with the 
produdng subterranean zone; 

means for positioning qm or mors perforated tubular liners within the interior of 
one or more of the. perforated tubuiars; and . 
25 means for radially expanding and plasticalty defonning the perforated tubular 

liners within the interior of one or more of the perforated tubuiars. 

65. An apparatus, corr^Hising: 

a zonal Isolation assembly comprising: 
30 one or mm solid tubular members, each solid tubular member induding one or 

rt)ore external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular rrambers; and 

one or more one-way valves for controllabiy fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular . 
members are formed by a radial expanston process performed within the wellbore. 

66. A iriethod of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or more solid tubidars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing * the second 
subterranean zone; 

radially expanding at least me of the solid tubulars and perforated tubulars 
within the wellbore; . 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary s6lid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing^ comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each Including one or more radial 
passages within ttte wellbore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the soiid tubulars and the perforated tubulars 
within ttte wellbore; 

fiuididy coupfing the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 

fhjidiciy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
tieen depleted to one of the producing zones that has been dq[)leted. 

68. A system for isoteitir^g a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbora, comprising: 

means for positioning one or nrK>re solid tubuiars within the wellbore« the solid 
tubutars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the welibore; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone virithih the weilbore external to the primary solid tubuiars 
and perflated tubuiars; ^ 

means for positioning one or more perforated tubular liners within the interior of 
one or mors (rf the perforated tubuiars; and 

means for preventing fluids from passing from one of the producing zones that 
lias not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a weilbore, at least a portion of the weilbore including a casing, comprising: 

means for positioning one or more solid tubuiars wthin the wellbora; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages, within the weilbore. the perforated tubular$ traversing the 
producing subterranean zones; 

means tot radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the weilbore; 

means for fluididy coupling the solid tubuiars with the casing; 

means for fluidfely coupling the perforated, tubuiars with the soBd tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the weHbore; 

•• » 
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means for fluidicly coupling at least one of the pefforated tubulars with the 
produdng subterranean zone; 

nfieans for positioning one or nnore perforated tubular liners vwthin the interior of 
one or niore of the perforated tubutars; and 
S means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that hM been depleted. 

» 

70- An apparatus for extracting geothemoal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 
10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
rTK>re external seals; 

one or more perforated tubular member^ each including radial passages 
15 coupled fo the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tutnjlar 
members; and 

a shoe coupled to the zonal isolation assemt^; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonned within the wellbore. 

71 . A method of isolating a first subterranean zone from a second subterranean 
zone induding a source of geothermal energy in a wettbore, comprising: 
25 positioning one or more solid tubulars within the wellbore, the solid tubulare 

traversing the first subterranean zone; 

positioning one or more perfonitsd tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenar)ean zone; 

V) radially expanding at least one of the solid tubulars and perforated tubulars 

wtthm the wellbore; 

fluidicly coupling the perforated taibulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforeted tubular liners within the interior of one or 
mors of the perforated tubulars; and 

radialty expanding and plastically defomring the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemnal energy from a subterranean geothennal 
zone In a wellborSt at least a portion of the weilbore including a casing, comprising; 

positioning or more solid tubiriars within the weilbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radiaHy expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
1 5 ' fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subten^nean geothermal zone from at least one other 
subterranean zone within the weilbore; and 

fluididy coupling at least one of the perforated tubulars with the subtenranean 
20 . geothennal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a welibore* comprising: 

means for positioning one or more soTid tubulars within the weilbore. the solid 
25 tubutars traversing the first subterranean zone; 

means for positioning, one or more perforated tubulars each induding one or 
more radiat passages within the weilbore, the perforated tubulars traversinjj ttre second 
geothermal subterranean zone; 

means, for radially expanding at least one of the solid tubulars and perforated 
30 tubuiars wfttiin the w^Ibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothennal subterranean zone within. the welltxm external to the primary 
solid tubulm and perforated tutHJiars. 
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74. A system for extracting geothennal energy from a subterranean geothermal 
zone in a wellbore, ait least a portion of the Wellbore including, a casing, comprising; 

5 means for positioning one or more soiid tubuiars within the weitbore; 

mear^ for positioning one or more perfected tubuiars each including one or 
more radiai passages within the welibore, the perforated tubuiars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubuiars and the 
10 perforated tubuiars within the wellbore; 

means for ftuididy coupling ttie solid tutnilars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fluididy coupling at least one of the perforated tubuiars with the 

subterranean geothermal zone. 

75. An apparatus* comprising: 

a zonal isolatipn assennbly comprising: 
20 one or more solid tut>ular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular nrtembers each indudlng one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isc^tion assembly; 
25 wherein at least one of the solid tubular rnembers and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
waDbore. 

30 

76. A method of isolating a first subterranean zone from a secorul subterranean 
zone in a wellbore, oomptfsing: 

positioning one or rmm solid tubuiars within the wellbore, the solid tubuiars 
traversing the fbst sutrterranean zone; 
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positioning one or more perforated tiibulars within the wallbore each including 
• one or mom radial passages, the perforated tubulars traversing the seoond 
sutitenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated ^ 
5 tubulars within the weiilxxe; 

fluididy coupling the perforated tubulars and the solid tubulars; 

prevQnting the passage of fluids from the first subten^nean zone to the second 
subterranean zorie within the weiibore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages ctf at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weiibore. 

77. A method of extracting materials from a producing subterranean zone in a 
weiibore, at least a portion of Uie wellbpre including a casing, comprising; 
15 positioning one or more solid tubulars within the weiibore; 

positioning one or more perforated tubulars within the weiibore each including 
one or moire radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 Within the weiibore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perfected tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the weiibore; 
25 fluididy coupling at least one of the perforate tubulars with the produdng 

subterranean zone; 

monitorirQ the operating temperatures, pressures., and fiow.rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the pefforated 
30 briars by further radial expansion of the perforated tubulars within the weiibore. ^ 

76. A system for Isbteitlng a first subterranean zone from a second mbtenranean * 
zone in a weiibore, comprising: 

• - 
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means for positioning one or more solid tubulars within the wellbora, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages* the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wtthin the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars; and 

noeans for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars witt^in the 
weilbore. 

15 

79. A system for extracting materials from a producing^ subterranean zone in a 
weilbore, at least a portion of the weilbore Including a casing, comprising; 

means for positioning one or nxue solid tubulars ^thln the weilbore; 

means far positioning one or nrK>re perforated tubulars within the weilbore each 
20 iriduding one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at teast one of the solid tubuters and the 
• perforated tubuters within the wBlit)ore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for flui(ficly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for cleaning materials 'from tfte radial passages of at least one of the perforated 

■ 

tubuters by further racBal expansion of the perflated tebuters withm the weObore. 
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